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ISOLATION OF SUBTERRANEAN ZONES 

Cross Refersnes To Rslatsd Api^icatlons 

Thb application is a contlnudtioivirvfart of U.S. patent application serial number 
5 09/969,922. attorney docket number 25791.69. filed on 10/3/2001. that was a 
cohtinuatlon-ln*part of U.S. patent appDcation serial number 09/440.338. attorney 
docket number 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent 1^. 
6.328.113. that claimed ^ benefit of the ffflng date of U.S. provisioral patent 
applicatkjn serial number 60/108,558. attorn^ docket number 25791.9. flied on 
10 11/16/1 998. the disdosires of which are incorporated herein by reference. 

The present appHcatkm is related to the foflowing: (1) U.S. patent application serial no. 
09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
apfdicatlon serial no. 09/510,913. attorney docket no. 25791.7.02, filed on 2/23/2000. 

15 (3) U.S. patent appllcatbn serial no. 09/502,350, attorney docket no. 25791 3-02, filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440,336. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25701.11.02, filed on 3/10/2000. (6) U.S. patent applicatton serial 
no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. (7) U.S. patent 

20 applteatkMi serial no. 09/511.941. attorney docket no. 25791.16.02. filed on 2/24/2000. 
(8) U.S. patent applkaGon serial.no. 09/588,946. attomey docket no. 25791.17.02. filed 
on 6/7/2000. (9) U.S. patent appOcatibn serial no. 09^9.122. attomey docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791 J25.02. fHed .on 7/9/2000. (11) U.S. 

25 pro\^sk>nal |Mtent appHcaUon serial no. 60/1 62,671 , attomey docket no. 25791 J27, filed 
on 11/1/1999, (12) U.S. proviston^ patent appiteatton serial no. 60/154,047. attomey 
- docket no. 25791.29. filed on 9/16/1999, (13) U.S. provistonal patent appHcatton serial 
no. 60/159,082. attomey docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisnnal patent apptteatton serial no. 6(^159,039, attomey docket no. 25791.36, filed 

30 on 10/12/1999. (15) U.S. provistonal patent applkation serial no. 60/159,033. attomey 
docket no. 25791.37, filed on 10/12/1999. (16) U.S. provfetonal patent application serial 
no. 60/212.359. attomey docket no. 25791 .38, flted on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165.228. attomey docket no. 25791.39. filed on 
11/12/1999. (18) U.S. provisional patent applteatfon serial no. 60/221.443. attomey 
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docket no. 25791.45. fHed on 7/28;2000. (19) UiS. provisloraj patent application serial 
no. 60^1.645. attomay docket no. 25791.46. filed on 7/28/2000. (20) U.S. provisional 
patsnt application serial no. 60/233»638. attorney docket Tto. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent appGcation serial no. 60/237.334. attorney 
5 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal patent appitoatton serial 
no. 60/270.007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51, fBed on 
1/17/2001; (24) U.S, praviskmal patent appBcatbn serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provismnal patent appllcatton serial 

10 no. 60/303.740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisibnal 
patent application serial no. 60/313.453, attoniey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent application serial 
no. 60/3318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent applicatton serial no. 09/969,922, attonwy docket no. 25791.69. filed on 
10/3/2001. the disclosures of wfiich are Incorporated herein by reference. 

Background of the Invention 
This Invention relates generally to oD and gas exploration, and in particular to isolating 
20 certain subterranean zones to facfliiats ofl and gas exploration. 

During oil exploration, a weDlxMe fypfcally traverses a number of zones within a 
subterranean formation. Swne of these subterranean mnas will produce oil and gas, 
while others wHI.not.. Further, it Is often necessary to isolate subtenanean zones from 
25 one another in order to fadlitata me explorafion^ for and production of oil and gas. 
Existing methods for Isolating subteiranean production 3»nes In order to facilitate the 
exptoration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing prooMses for teolating subterranean zones during oil and gas exploration. 

Sumhutfy of the Invention 

According to on© aspect of the present invention, an apparatus is provided tiiat 
includes a zonal isolation assembly including: one or more solid tubular memtMre, each 
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solid tubular member including one or more external seals, one or more pirated 
tubular marnbers ooupled to the solid tubular noembers. one or more flow control valves 
operaWy coupled to the perforated tubular members for controlling, the flow of fluidic 
materiais through Vcm perforated tubular members, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tutHdar nriembers, one or more pressure 
sensors operably coupled to one or more of the perforated tubular memb»% for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably ooupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal Isolation assenr^ly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, arKl the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular memt)6rs and the perforated 

IS tubular members are fbniied by a radial expansion process perfonmed within the 
wellbore. 

According to another aspect of tfie present invention, a method of isolating a first 
stri)terranean zone from a second sut^terranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
within me wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
«4thin the wellbore, fluididy coupling the perforated tubulars and the solid tububrs, 

25 preventing the passage of fluids from the first subterranean zone to the second • 
sid)terranean zone within the w^lbore external to the solid tubulars and perforated 
tubulars. monitoring the operating temperatures, pressures, and flow rates within one 
or mora of the perforated tubulars, and controlling the flow of fluidic materials, through 
the pi^forated tutxilars as a function of the monitored operating temperaturas, 

30 pressures, and flow rates. . 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subten3r»an zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that Includes positioning one or more solid tubulars 
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wlhin the wellbore^ positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing sutilerranean zone, radially expanding at 
Jeast one of the solid tubulars and the perforated tubulaurs within the wellbore, fluididy 
coupling the soBd tubulars with the casing, fhildidy coupling the perforated tubulars 
5 with the solid tubulars, fluidiciy isdating the producing subterranean zone from at least 
one other subtenranean zone within the weDbore, fluididy coupling at least one of the 
perforated tubulan».with the producing subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates wjthin one or mora of the perforated tubulars, 
and oontrotUng the flow of fluidic materials through the perforated tubulars as a function 
10 of the monitored cq^erating temperatiH^ra, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes n^eans for positioning one or more sdid tubulars within the wellbore, the solid 

15 tubulars traversing the first subtenranean. zone, means fa- positioning one or more 
perforated tubulars within the weiibore; the perforated tubulars traversing the second 
suMerranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weHbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 sutrterranean zone to the second subtenrartean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for mortitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and WBans for controlling the flow of fluidic materials through the perforated tubulare as 
a function of the monitored operating temperaturm, pressures, and flow rates. 

25 

According to another aspect (tf the present invention, a system for extracting materials 
from a producing subterranean zone in 9 weDbbre, at least a portion of the weDbora 
induding a casing, te provided that indudes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulare 
30 within ttw wellbore. the perforated tubulare travareing the prodiidng subterranean 
zone, means for radially exparxling at least one of the solid tubulare and the perforated 
tubulars wtthin the weilbore, means for fluididy coupling the solid tubulare with ttie 
casing, means for fluWidy coupling the perforated tubulars with the solid tulHjIare. 
means for fluidiciy isolating the produdng subtenranean zone from at (east one other 
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subterranean zone within the weltbore, means for fliridiciy oourriing at least one of the 
perforated tubuiars with the producing subterrmean mne, means for monitoring the 
operating temperatures^ pressures, and flow rates within one or more of the perforated 
tubuiars, and means for oontrolling the flow of fluidic materials through the perforated 
5 tubuiars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 

10 solid tubular member including one or more external seals, one or nrK3re perforated 
tubular memt>ers each including radial passages coupled to the solid tubular members, 
and one or nnxe solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular menri>ers for sealing at least some of the radial passages of the 
perforated tubular nriembers, and a shoe coupled to the zonal isolation assembly. At 

IS least one of the solid tubular memt>erB and the perforated tubular members are fbnned 
by a radial expansion process perfbmied within the weilbore, arKl the solid bjbular 
liners are formed by A radial expansion process performed within the weilbore. 

According to another aspect of the present invention, a metliod of isolating a first 
20 subterranean zone from a second subterranean zone in a weilbore is provided that 
includes posltiorting one or more.solid tubuiars within the weilbore, the ^Id tubuiars 
traversing the first subterranean zone, petitioning one or more perforated tubuiars 
each including one or more radial passages within the weilbore, the perforated tut}ulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubuiars and perforated tubuiars within the weilbore, flufdidy coupling the peiforated 
tubuiars and the primary solid tubuiars, preventing the passage of fluids from the first 
' subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubutars and perforated tubuiars, positioning one or inore solid tubular 
liners within the interior of one or nrtore of the perforated tubuiars, and radially 
30 expanding and plastically deforming the solid tubular liners within the interior of one or 
more of the perforated tubuiars to fluidicly seal at least some of the radial passages of 
the perforated tubuiars. 
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According to another aspect of the pr^nt Invention, a method of extracting materials 
from a producing subtenranean zone in a welltxMre, at least a porfon of the wetlbcxe 
including a casing, is provided that Includes positioning one or more solid tubulars 
within the we|llx)re, positioning one or more perforated tubutare each including one or 
5 more radial passages within the vvellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at l^st one of the solid tubulars and 
the perforated tubulars within the welibore, fiuidicly coupling the solid tubulars with the 
casing, fluidldy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subterranean zone 
10 within the welbore, flutdidy coupling at least one of the perforated tubulare with the 
producing subterranean zone, positioning one or nnwe solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to flukliciy seat at least sonrie of the radial passages of the perforated tubulars. 

15 

Accorcfing to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a weilbore Is provided that 
includes means for positioning one or more solid tubulars within the weilbore, the soKd 
tubulars traversing the first subterranean zone, means for positioning one or more 

20 psffbrated tubulars each including one or more radial passages within the weUbore, the 
peifbrated tubulars traversing the second subterranean rone, means for radially 
expanding at least one of the soOd tubulars and perforated tubulars within ttve wdlbore, 
msans for fluididy coupling the perforated tubulars and the solid tubulare, means for 
{xeventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the weilbore exlentai to the primary solid tubulare and 
perforated tubutare, means for positioning one or more scrild tutHiiar llnere witWn the 
iriterior of one or more of the perforated tubulare, and means for radially exi»indihg and 
plastically defonming the solid tubular tinere within ttie interior of one or more of ttie 
perforated tubulare to flutdidy seal at least some of the radial passages of the 

30 perforated tubulare. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone In a weilbore, at least a portion of the weilbore 
including a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the soOd tubulars and the perforated tubulars within the welibore, means for fluididy 
5 ooufriing the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isdating the produdrq subterranean 
zone from at least one other subtenraneari zone within the wsltborSp nneans for fluididy 
obupiing at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or more sdid tubular liners within the interior of one or more 
10 of the perforated tubulars, and means for mdially expanding and plastically defonrning 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars. 

Acoording to another aspect of the present invention, an apparatus is provided that 
i 5 indudes a zonal isolation assembly induding: one or more solid tubular menr4>erSt each 
solid tubular member Induding one or more external seals, one or more perforated 
tubular members each Induding radial passages coupled to the solid tubular rrombers, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assenr^. 

According to another aspect of the present invention, a method of isolating a first 
subtenianean zone from a second stAterranean zone bfi a weHbore Is provided that 
indudes positioning one or more solid tubulars within the wellbore. the solid tubulars 
K traversing the first subterranean zone, poslttoning one or more perforated tubulars 
each Including one or more radial passages within the vi^ 

traversing the second subterranean zone, radially expanding at least one of the solid 
tubulan^ and perforated tubulars v^in the wellbore, fluididy coupling the perforated 
tubulars and the prHnary solid tubulars, preventing the passage of fluids from the first 
30 subten^nean zone to the second subterranean zone within the v^lbore external to the 
prirfiary solid tubulars and perforated tubulars, sealing off an annular region within at 
least OTO of the perforated tubulars, and Injecting a hardenable fluldic sealing material 
into the sealed annular regions of the perforated tubulars to seat off at least some of 
the radial passes of the perforated tubulars. 
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According to another aspect of the present invention, a method of extnactmg materials 
from a producing sutyterranean zone in a wellbore» at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid tgtMJtars 
within the wellbore, positioning one or rtiore perforated tubulars each including one or 
more radial passages within the welltx>re. 9m perforated tutMJiars traversing the 
producing subterranean zone, redially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore. fluididy ooupjing the solid tubulare with the 
casing, fluididy coupling the perforated tubulars with the solid tubulare. fluidiciy 
Isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least cm of the perforated tubulars with the 
producing subten^nean zone, sealing off an annular region within at least one of the 
perforated tubulare, and Injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radiai 
passages of the perforated tubulare. 

Acoording to another asped of the present Invention, a system for Isolating a first 
subterrariean zone from a second subterranean zone in a welltx)re is provided that 
Includes means for posiUbning one or more solid tubulars within the wellbore. the solid 

20 tubulare travereing the firet subtenranean zone, mems for positioning one or more 
perforated taduilare each ihdudjng one or more radial passages within the wellbore, the 
perforated tubulare travereing the second subterranean zone, means for radially 
expanding at least one of the solid fajbuiare and perforated tubulare within the wellbore, 
means for fluldicly coupling the perforated tubulars and the sdid tubulare* means for 

25 preveriting the passage of fluids from the first subtenanean zone to the second 
subterranean »na within the wellbore external to the primary solid tubulare and 
perforated tubulare. means for sealing off an annular region within at least one of the 
perforated tubulare. and means for Irijecting a httdenaUe fluidic sealing material Into 
the sealed annular regions of the perforated tubulare to seal off at least some of the 

30 radial passages of the perforated fcibulare. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone In a wellbore, at lea^ a portion of the wellbore 
including a casing, is provided that Indudes means for positioning one or more sdkJ 
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tubulars within the wellbore» means for positiorring one or more perforated tubulans 
each induding one or more radial passages withbi the welibore, the perforated tubulars 
travming the producing ^jtrterranean zone, nneans for radially expanding at least one 
of the soDd tubulars and the perforated tubulars v^in the wellbore. means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy Isolating the produdng subtenBnean 
2K)ne from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for seating off an annular region within at Iea3t one of the perforated tubulars. 

10 and means for injecting a harden&A)le fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
. perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly positioned within a welii>ore that traverses a 
subterranean formation indiKling: one or more solid tubular nDombers, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
memb^ coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At teast one of the solid tubular mennbers and the perforated 
20 tubular members are fomned by a radial expsn^on process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contad with the subterranean fomnaOon. 

According to another asped of the present Invention, a m^hod of isolating a first 
25 subtenranean zone from a 9cond subterranean zone in a wellbore is provided that 
indudes positlonirig one or more solid tubulars within ttie welltxm. the solid tubulars 
travershfig the first subterranean zone, positioning one or more perforated tubulars 
within the wenbore each including one or nxire radial passages, the perforated tubulars 
traversing the seoond subtenanean zone, radially e)4>anding at least one of the primary 
30 sold tubulars and perforated tubulars wItNn the wellbore. radtelly expandihg at least 
one of the perforated tubulars into Intinriate contad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the soDd tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellbore external to the solid tutuilars and perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a welltx)re» at least a portion of the ^|lt)ore 
including a casing, is provided that includes positioning one or more solid tubulars 
5 within the vvelll>ore, positioning one or more perforated tubulars within the weilbore 
each Including me or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radblly expanding at least one of the solid tubulars and 
ttie perforated tubulars within the weilbore. radtaDy expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluidtdy 
10 coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subterranean zone within the weilbore, and fluidicly coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a weilbore is provided that 
inchKles means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone, mear^s for po^ioning one or more 
perforated tubulars witMn the weilbore each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
rtieans for radially expancfing at least <me of the perforated tubulars into intimate 
contact with the second subterranean zone. mear» for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of flidds from the 

25 first subterranean zone to the second subterranean zone withm the weilbore external to 
the solid tubulars md perforated tubulars: 

AccOTting to another npect of the present inventton, a system for extracting nrmterials 
from a producing subterranean zone in a weilbore. at least a portion of the weilbore 
30 including a casing, is provided that includes means for positioning one or more soHd 
tubulars within the welibore. nrreans for positioning or>e or more perforated tubulars 
within the weilbore each including one or more riadiai openings, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tobutars and the perforated tubulars within the weilixire, means for radially 



expanding at least one of the perforated tubulars Into intimate contact with the 
producing subterranean zone, means for fluidldy coupling the solid tubulars with the 
casing, means for fluldidy coupling the perforated tubulars with the solid tubulars, 
means for fluidicly Isolating the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore. and means for fluidicly coupling at least one of 
the perforated tubirtars with the produdng subterranean zone. 

According to another aspect of the prosent invention, an apparatus is provided that 
includes a zonal isolation ass^nbty positioned within a wellbore that traverses a 

10 subterranean fom^tlon and includes a perforated wellbore casing. Including: one or 
more sdid tubular members, each solid tubular member including one or more exteimal 
seais. one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tLM:»ular memt)ers are formed by a radial expansion 

15 process perfonmd within the wellbore, and at least one of the perforated tubular 
members are radially expanded into Intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each hnduding one or more radial passages, the perforated tubulars 
25 ' travershg the second subterranean zone, radial^ expanding at teast one of the primary 
solid tubulars and perforated tubulars within the wellbore, radiaiiy expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluidicly 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubulars. 

According to artother aspect of the present Invention, a method of extractir^g materials 
from a produdng subtenranean zone in a Wedbore, at least a portion of the wellbore 
including a casing and a perforated casing that traverses, the produdng subterranean 
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zon6» is provided that includes positioning one or more solid tubulars within the 
• wellbore, positioriing one or more perforated tubulars within the wellbore each including 
one or more racfial passages, the perforated lubutars traversing the producing 
subtenanean zone, radially expanding at least one of the solid tubiilars and the 

5 perforated tubulars within the wellbore, radially expariding at least one of the perforated 
tubulars into intimate oontact with the perfbrated casing, fluidldy coupling the solid 
tubulars the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars, fluidicly isoiatbig the producing subterranean zone from at least one other 
subterranean zone within ttie wellbore, and fluidicly coupling at least one of the 

10 perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone fronn a second subterranean zone in a wellbore that includes a 
perfbrated casing ttiat traverses the second subtan^neah zone, is provided that 

15 includes means for positioning one or mona solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or nfK>re 
perforated tubulars within the wellbore each indydirig one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for radially expanding at least one of the perfbrated tubulars into' intimate 
contact with the perfbrated casir^g, means for fluididy coupling the perforated tubulars 
and the solid tubulam, and means for preventing the passage of fluids from 0ie first 
subtenanean zone to the second subtenranean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars. 

25 

AcocHding to another aspect of the present invention, a system for extracting materials 
' from a producing subterrarwan zone in a wellbore, at least a portion qf the wellbore 
including a casing and a perforated casing that traverses VtiB producing subterranean 
zone, that includes means for positioning one or nrxKe solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the weltbora 
each including one or more radial openings, the perforated tubulars traversing the 
producing sid)terrBnean zone, means for radially expanding at least one of the soDd 
tulHilars and the perforated tubulars within the wellborB. means fbr radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing. 
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means for fluidiciy coupling the solid bibulars with the casing, means for fluididy 
coupGng the perforated tubulars with the solid tubulars, means for fluididy isolating the 
produdng subtenranean zone from at least one other subterranean rone within the 
wellbore. and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subtenranean zone. 

Acoording to another aspect of the present invention, an Apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tutHJiar member including one or more external seate, one or more perforated 

10 tubular members eadi induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the Interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the sdid tut>utar 
members and the perforated tubular members are fonmed by a radial expansion 

15 process performed within the wellbore, and the perforated tubular liners are fonmed by 
a radial expansion process perfonned within the wellbore. 

According to another aspect of the present invention, a mtihod of isolating a first 
subterranean zone from a second subtenanean zone In a wellbore is provided that 

20 mdudes positioning one or mors sdld tubulars within the wellbore, the solkt tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each including one or nrK>re rsKlial passages within the wellbore, ttie perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulairs and the prbnary soltd tubulars. preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, posltlonir>g one or rriore perforated 
tubular lir>ers wHhin the interior of one or more of the perforated tubulars, and radially 
expandlrig and plastically deforming the perforated lubtdar Oners within the interior of 

30 one or more of the perforated tidHilars. 

According to another aspect of the present invention, a nriethod of extracting materials 
from a produdng subterranean zone In a wellbore, at least a pcHtion of the weUt>ore 
ir^uding a casing, is provided that indudes positioning one or more soDd tubulars 
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within the welibore, positioning one or more perforated tubulars each inducting one or 
more radial passages within the wellbore. Me perforated tutxjiars traversing the 
producing subt^ranean zone, radially expanding at least one of the stiM tutnitars and 
the perforated tubulars within the wetlbore, fluididy coupling the solid tubulars with the 
5 casing, fluididy coupBng the perforated tubulars with the soEd tubulars, fluididy 
isolating the produdng subtenrarman zone fiXNn at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubutars with the 
produdng subterranean zone, positioning tm or more perforated tubular liners within 
the Interior of one or more of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present Invention, a system for isolating a first 
subtenBnean zone from a second subterranean zone in a wellbore is provided that 

15 indudes means for positioning one or more solid tubutars v^in the wellbore, the solid 
tubuiars traversing -the first subterranean zone, nr^eans for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the pwforated tubidars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubuiars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interfor of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defomning the perforated tubular Knars within ttie interior of one or more 
<rf the perforated ti^lars. 

According to another aspect of the present bivenUon, a system fbr extracting materials 
from a produdng subterranean zone In a wellbore, at teast a portion of the wellbore 
30 induding a casing, is provided that indudes nr^ans for positioning one or more solid 
tubulars within the wellbore. means for positioning one or rnore perforated tubulars 
each induding one or more radial passages witttin the wellbore, the perforated tubulars 
traversing the produdr^ subtenanean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the ¥vellt>ore, means for fluididy 
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ooupBng the sotkl tubulars with the casing, means for fluidtdy ooupiing the perforated 
tubuiars with the solid tubuiars. means for fluldidy isolating the produdng subterranean 
zone from at least me other subterranean zone within tl>e wellbore, means for fluktidy 
ooupiing at ieast one of the perforated tubuiars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interjor of one or 
more of the perforated tubuiars, and means for radially expanding and piastirally 
defonning the peribrated tubular liners within the interior of one or more of ttie 
perforated tubuiars. 

10 - According to another aspect of the present invention, an apparatus is proN^ed that 
includes a anal isolation assembly including: one or more solid tubular nr>embers, each 
solid tubular member including one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontroliably fluidicly coupling the perforated 

15 tubular nrmtibers, and a shoe coupled to the zonal isolation assembly. At least one of 
the so^d tubular members and the perforated tubular nrvembers are formed by a radial 
expansion process perfom^ witNn the wellbore. 

Acoonling to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a plurality of producing' 
zones In a wellbore Is provided that includes positioning one or more solid tubuiars 
within the wellbore. the solid tubuiars traversing the first subterranean zone, positioning 
two or more perforated tubuiars each including one or more radial passages withlr> the 
weHbore, the perforated tubuiars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubuiars and perforated tubuiars within the weltbdre. 
fluidicly coupling the perforated tubuiars and the primaiy solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranem zone 
within the wellbore external to the primary solid tubuiars and perforated tubuiars, and 
preventing fluids from passing from one of the produdng zones that has not been 
30 depleted to one of the produdng zones that has been depleted. 

Accordhig to another asped of the present invention, a method of extrading materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore including a casing, is provided that indudM positioning one or more solU 
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tubulars within the weilbore, positioning two or more perforated tubulars each including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones, radially expanding at feast one of the solid tubulars and 
the perforated tubulars within me wellbdrB, fluidiciy coupling the solid tubulars with the 
5 casing, fluididy cbupTing the perforated tubulars with the solid tubulars, fluidiciy 
isdating the produdng subterranean mne from at least one other subterranean zone 
within the wellbora, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, preventing fluids from passing fronr) one clf the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the rmsent invention, a system for Isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones In a wellbore is provided that includes means for positioning one or nnore solid 

. 15 tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positi(K>lng one or more perforated tubulars each Including one or nrwe 
rB<fel passages within the weHbore. ttie perfcwated tubulars traversing the second 
subtmanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subtenainean zone to (he second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular Rners within the interior of one or mors of the perforated tubulars, 
and means for preventing fluids f^ passing from one of the producing zones that has 

25 not been depleted to one of the produdng zones that has bmn depleted. 

According to another asped of the present invention, a system for extracting materials 
from a plurality of produdng subtenranean zones in a wellbore, at least a portion of the 
weHbore Induding ^ casing, is provided that indudm means for positioning one or 
30 more solid tubulars wittiln the wellbore, means for positioning one or more perforated 
tubulars each Induding one or more radial passages vimhln the wellbore, the perforated 
tubulars traversing the produdng subterranean'zones, means for radially expanding at 
least one of tf^ solid tubulars and the perforated tubulars within ihe wellbore, nneans 
for fluididy coupling the soTid tubulars with the casing, means for fluididy coupling the 
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perforated tubidars with the eolid tubutars. means for fluidicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubutars with the producing 
subterranean zone, means for positioning one or more perforated tubular Hrters within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
pnxlucing zones that has been depleted. 

According to mother aspect of the present invention, an apparatus for extracting 
10 geothennal energy from a subterranean fomiation containing a source of geothermal 
energy is provided ttiat includes a zor^l Isolation assembly positioned within the 
subterranean fomiation including: one or more solid tubular members, each solid 
tubular member Including one or nnore extemal seals, one or more perforated tubular 
members each Including radial passages coupled to the solid tubular memt)ers, and 
15 one or more perforated tubular liners each Including one or more radial passages 
coupled to Ihe interior surfaces of one or more of the perforated tutiular numbers, arKi 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the p«rforated tubular members are fomned by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterraneari zone including a source of geothermal 
energy in a wellbore is provided that includes positionir^ one or more solid tubulars 
witNn the weHbore, the solid tubulars traversing the first subterranean zone, positioning 

25 one or more perforated tubulars each including one or mora radial passages within ttte 
wsllboro. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidldy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or myre of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 
tubular Bners within the interior of one or more of the perforated tubulars. 



Acoording to another aspect of the present invention, a method of extracting 
geblhermal energy from a subterranean geothermal zone in a wellt>Gre. at least a 
portton of the wellbore including a casing* is provided that includes positioning one or 
moie solid tubuiars within the wellbore. positioning one or more perforated tubulars 
5 each including one or nrx>re radial passages wtthin the wellbore, the perforated tubulars 
traversing the subterranean geothentiai zone, radially expanding at least one of the 
sofid tubulars and the petfbrated tubulars within the wellbore, fluididy coupling the solid 
tubulars with the ca^ng, fluididy fXKipiing the perforated tubulars with the solid 
tubulars, fluididy isotating the subterranean geothermal zone from at least one other 
10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothenmat zone. 

According to another aspect of the present Invention, a system for isolating a flrst 
subterranean zone from, a second geothemial subterranean zone in a wellbore Js 

15 provided thiat includes means for positionir^g one or more solid tubulars within the 
wellbore, the solid * tubulars traversing the first subten^nean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at least one of the solid tubulars arid 

20 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the soDd tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothemnal subterranean zone within the 
wellbore external to the primary sdid tubuiars and perforated tubulars. 

25 According to another asped of the present invention, a system for extracting 
geothennal energy from a subterranean geothermal zone iri a wellbore, at least a 
portion of the wellbore fndudlng a casing, is : provided that Indudes means fbr 
positioning one or more solid tubulars within the wellbore, means fbr positioning one or 
mors perforated tubulars each induding one or more radial passages within the 

30 wellbore, the, perforated tubulars traversing the subten^nean geothenriai zone, nrieans 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore. means for fluididy coupling the solid tut>ulars with the casing, 
means for fluididy coupling the perforated tubuiars with the solid tubulars. means for 
fluididy Isotatlng the subterrEuiean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluldidy ooi^ling at least one of 
the perforated tubulars with the eubtenrariean geothermal zone. 

Aooording to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation a5semt>ly including: one or more solid tubular members, each 
solid tubular memb^ including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 - expansion process perfom^ed ^hin the wellbore, and the radial passage of at least 
one of the perforated hjbular members are deaned by further radial expansion of the 
perforated tutHjtar memt>er8 within the wellbore. 

According to aru^ther aspect of the present invention, a me^od of isolating a first 
15 subterranean zone from a second subtenanean zone in a wellbore is pmvided. that 
includes positioning one or more solid tubulars within the weDbore, the solid tubulars 
traversing the first subtenanean zone» positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing ttie second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluidicly. coupling the 
perforated tubulars and the solid tubulars^ preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone vvtthin the wellbore extemal to 
the solid tubulars and perforated tubulars, and cleaning materials fixHn the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to arvother aspect of the present invention, a method of extracting materials 
from a producing subten^nean zone in a wellbore, at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or more solid tubulars 
30 within the wellbore, positioning one or nrtore perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subteranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubuters with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
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isolating the producing subterranean zone from at least one other subtenranean zone 
within the wellbore, fiuidicly coupling at least one of the perforated tubulars with the 
producing subteranean zone, nnmltoring the operating temperatures, pressures^ and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
. expansion of the peifbrated tubulars within the wellbore. 

According to another aspect of the prissent invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore Is provided that 

10 Includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zona, nr>eans for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversir^g the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wel)tK>re, 

15 n)eans for fluidldy courting the perforated tubulars and the solid tubule, means for 
preventing the passage of fluids from the first subtenran^n zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars vyithin the 

20 waHbora. 

According to another aspect of the present invention, a system for extracting materials 
from a produdr^g suriMananean zone in a weUbora, at lea^ a portion of the wellbore 
Indiiding a casing, is provided that Includes means for posltening one or more solid 

25 tubulars within the wellbore. means for positioning one or wotb perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, nieans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluldidy 
ooupDng the solid tubulars with the casistg, means for fiuidicly coupling the perforated 

30 tubidars with the solid tubulars. means for fluidtely Isolating the producing subtenanean 
zone from at least one oVhsr subterranean zone within the wellbore, means for fiuidicly 
ooupBng at least one of the perforated tubulars with ttie producing subterranean zone, 
and mrans for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Desaliition of the Drawings 

FIG. 1 is a fragmentary cross-sectional view Illustrating the isolatton of subterranean 
5 zones. 

Fig. 2a is a cross sectional iilustratton of the placennent of an Biustrative embodiment of 
a system for isolating sutrteranean zones within a borehole. 

10 Fig. 2b Is a cross sectional illustration of the system of Fig. 2a during the Injection of a 
fluldic material into the tubular support member. 

Fig. 2c is a cross sectional illusfratlon of the system of Fig. 2b while pulHng the tubular 
expansion cone out of the wdllbore. 

15 

Fig. 2d is a. cross sectional illustration of the system of Fig. 2c after the tubuter 
expansion cone has been oomptetely puUed out of the wellbore. 

Fig. 3 is a cross secttonal illustration of an illustrative embodiment of the expandable 
20 tubutermembersofthesystemof F^. 2a. 

Fig. 4 Is a flow chart illustration of an illustrative embodiment of a method for 
manutecturing the expandable tubuter member of Fig. 3. 

25 Fig. 5a Is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectional Illustration of the expandable tubular member of Rg. 5a 
after radtelly expanding and plastically defbrnring the ends of the expandable tubular 
30 member. 

Rg. 5c is a cross sectional illustration of the expandable tubular merrber of Fig.. 5b 
after fomnlng threaded oonnectlcms on the ends of the e)q;)andable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandal>le tut)ular member of Fig. 5c 
after coupling sealing memt)ers to ttie exterior surface of the intemiediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectimal illustration of an exemptary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectionai illustration of an exemplary embodiment of a tubular 
expansion oone. 

10 

f^ig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for Isolating subterranean zones of Rg. 1 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members ctf the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 Is a fragmentaiy cross sectional illustration of an embodiment of a ntethod for 
sealing one of the perforated tubular members ct the system for Isolating subterranean 
20 zones of Fig. 1 with a hardenatite fluidic seaOng material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterrartean zones of Fig. 1 with the surrounding subterranean formation. 

Rg. 12 is a fragmentary cross sectional illustration of an anbodiment of a method for 
coupling one of the perforated tubular members of the system for IsofaGng 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casihg. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular memt)ers of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional illustration of an alternative emlx)dlment of the 
systenn for isolating suUenBnean zones of F^. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 15 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothennal energy from a subterranean geothemnal zone. 

Detailed i>escr1pti6n of the Illustrative Embodiments 
10 - An apparatus and method for isolating one or more subterranean zones fmm one or 
more other subterranean zones is proved. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of sofid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used in combinaticMi with conventional, well known, production oompletion 
IS equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sIMing sleeves, which will be inserted into the diseased apparatus to pemnit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Fig. 1, a welibore 105 Including a casing 110 are positioned in a 
20 subtenanean formation 115. The subterranean formation 115 includes a numt>er of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratlbn of the subterranean fonration 115, the welibore 
105 may be extended in a well known manner to traverse the various productive and 
non*productive zones, including the water nne 120 and the targeted oil sand zone 
25 125. 

* 

In a preferred embodiment, in onJer to fluldtely isolate the water »ne 120 from the 
targeted oil sand zone 125. an apparatus 130 is provided ttiat includes one or more 
8ectk>ns of solkl casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145, one or mors intermediate sections of soDd casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated easing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
ftom one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numtier of conventional oommerdally available sec^ns 
of solid tubular casing such as, for example, oilTield tubulars febrlcated from chromium 
5 steel or fiberglass. In a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various fore^n and domestic steel mMs. 

The solid casing 135 is preferably coupled to the cadng 110, The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 1 35. 

IS The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes^ such as, for example, welcllr^, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prtfenred embodiment, the casing 135 includes one nnore valve nnembers 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative ernbodiment, during the production nrmle of operation, an 
. internal tubular string with various arrangements of packers, peribrated tubing., sliding 
25 sleeves, and valves may be erfiplbyed within tte apparatus to provide various options 
for oommingiing and teobtir^ subtenranean zones from each other while providing, a 
fluid path to the s(^bce. 

In a particuiariy ^fened embodiment, ttie casing 135 Is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commercially available methods. 
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The seals 140 prevent ttw passage of fluids and other mate^te within the annular 
region 165 between the solid casings 135 and 150 and the welltx>re 105. The seals 
140 may oomprise any number of oonventional €x>mmercialiy available sealing 
materials suKabte for sealing a casing In a weUbore such as. for example, lead, rubber 

5 or epoxy. bi a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other materiata to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced firom 
a producing subterranean 2one within a subterranean formation. Tlie perforated 

10 casing 145 may comprise any number of oonventional obmrherctaily available sections 
of slotted tubular casing. In a preferred embodiment, Vhe perforated casing 145 
comprises expandable slotted tubular casing available from Petroline in Aberdeen* 
Scotland. In a particularly preferred embodimefrt, the perforated casing^ 145 comprises 
expandd}le slotted sandscreen tubular casing available from Petroline In Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commercially available processes such as, for example, welding, or 
20 slotted or solsd expandabte connectors. In a preferred embodiment, the perforated 
cas^ 145 Is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings ISO. The perforated casing 145 may be coupled to the intermediate soUd 
25 casing 150 using any number of oonventionai commercially available processes such 
as, for exampte, wekUng or expandable soKd or slotted connectors. In a preferred 
endxxlimeifvt, the perforated casing 145 is coupled to the intermediate soGd casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
oonventional commerctelly avairable processes siidi as, for exampte. welding or 
expandable solid or slotted connectors. In a preferr^ embodlrnent. the last perforated 
casing 145 is ooupted to the shoe 155 by an expandable solid connector. 
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In 9n altemative embodiment, the shoe 155 is coupled directly to the last one of the 
Intermediate solid casings 150. 

5 In a prefenBd emtmllment, the perforated casinps 145 are positioned within the 
weHt)ore 105 by expanding ttie perforeted casings 145 in a radial direction Into intimate 
contact with the interior walls of the weiibore 105. The perforated casings 145 may be 
expanded In a radial dirscUon using any number of conventional commercially available 
processes. 

10 

The intermediate solid casbfig 150 pem^ fluids and other materials to pass between 
adjacent perforated casings 145. The intemnediate solid casing 150 may comprise 
any number of conventional oommerctally available sections of solid tubular casing 
such as, for example, oBTield tubulars fabricated from chromium steel or fiberglass. \n 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulare 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional comnnerdally available 
processes such as, for example, weMtng, or solid or slotted expandable connectors. In 
a preferred embodiment, the Intenmediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid oorv^ectors. The intermecfiate solid casing 150 may 
comprise a plurality of such intermediate solid casing ISO. 

25 ' 

In a preferred embodiment, the each intermediate solid cadng 150 includes one more 
vafve members 170 for controlling the flow of fluids and ether materials within the 
interior region of the intennediate casing 150. In an altemative embodiment, as will be 
recognized by persons having ordinary diill in the art and the benefit of the present 
30 disclosure^ during the production mode of operation, an Internal tubular string with 
various anangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and teolatlng 
subterranean zones firom eadi other while providing a fluid path to the surfeoe. 
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In a particularly preferred embodiment, the Intermediate casing 150 is placed into the 
welltxKe 105 by expanding the Intenradiate casing 150 in the radial dlreotion into 
intimate contact with the Interior walls of the wellbore 105. The intemtediate cas^i 
150 may be exparided In the radial direction using any number of conventional 
5 commercially available methods. 

In an allemative embodiment, one or more of the Intemnediate solid casings 150 may 
be omitted. In an alternative prefanred embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 • 

The shoe 155 pn>vides a support lYiember for the apparatus 130. In this manner, 
various produtition and exploration tools may be supported by the show 150. The ^K>e 
150 may oomprise ariy number of conventional commercialiy available shoes suitable 
fa use in a wellbore such as, for example, cement filled shoe^ or an aluminum or 
15 composite shoe. In a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide suffldent strength in compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularly preferred embodimient, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
nr^y comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casmgs 145, n-1 Intennediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

luring operation of the apparatus 130, on and gas tn^ be oontrollably pnxluced from 
the targeted oil sand zone 125 i^ing the perforated casings 145. The oil and gas may 
then be trarisported to a stirfaoe tocatim using the solid casing 135. The use of 
30 intermediate solid casings 150 with valve merrdiers 1 70 permits isolated sections of the 
zone 125 to be selectively isolated for pfoductioa The seals 140 permit the ^e 125 
to be fluididy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this manrier, the 
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apparatus 130 permite 'Unwanted and/or non-productiva subterranean zones to be 
fluicfidy isolated. 

In an altenrMitive embodiment, as will be recognlad by persons having ordinary ski in 
5 the art and talso having the ben#fit of the present disdosune, during the producfion 
mode of operation, an internal Kibular string with various arrangements of packers, 
perforated tubing, sGdlng sleeves, and valves may be empioyied within the apparatus to 
provMe various opttons for oommingling and isolating subterranean zones from each 
other whOe provicBng a fluid path to the surfece. 

10 

in several alternative embodinnents, the solid casing 135, the perforated casings 145, 
the intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
sxpanded and plastically defonmed within the welibore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the fblk)wlng: (1) U.S. patent application serial no. 09/454.139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent appiicatlon serial no. 09/510.913. 
aNomsy docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
appDcatkin serid no. 09/440,338. attorney docket no;. 25791.9.02, filed on 11/15/1999, 

^ (5) U.S. patent applk»rtton serial no. 09/523,460, attomey docket no. 25791 .11 .02, filed 
on 3/10/2000. (6) U.S. patent appllcatton serial no. 08/512.895, attorney docket no. 
25791.1^02, tied on 2/24/2000. (7) U.S. patent appiicatlon serial no. 09/511.941. 
attomey docket no. 25791.16.02. fUed on 2/24/2000, (8) U.S. patent appllcatkm serial 
no. 09^,946. attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S: patent 

25 applcatton serial no. 09/559,122, attomey docket no. 25791 .23.02, filed on 4/2B/2000. 
(10) PCT patent application serial no. PCT/USOO/18635, attomey docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. prOvlstonal patent applnation serial no. 
80/162.671. attomey docket no. 25791.27. filed on 11/1/1999, (12) U.S. proviskmal 
patent application serial no. 60/154.047, atttsn^ docket no. 25791.29. fted on 

30 9/16/1999. (13) U.S. provistonal patent appllcatton serial no. 60/159.082. attomey 
docket no. 25791 .34. filed on 10/12/1999. (14) U.S. proviskinai patent appGcatton serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provi8k)n€il patent appiicatkm serial no. 60/159.033, attomey docket no. 25791.37. filed 
on 10/12/1999, (16) U.S. proviskmal patent appiicatton serial no. 60/212.359. attomey 

28 



dock^ no. 25791.38, filed on 6/19/2000, (17) U.S. pro^osional patent application serial 
no. 60/165.226, attorney docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provi8k3nal patent application serial no. 60/221,443, attorney docket no. 25791 .45, filed 
on 7/28/2000, (10) U.S. proviskMial patent application serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal patent applk:ation serial 
no. 60/233,638, attorney docket no. 25791,47, filed on 9/18/2000, (21) U.S. provisionai 
patent applicatkHi serial no. 60/237,334, attoniey docket no. 25791.48, filed on 
10/2/2000, (22) U.S. provisionai patent application serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisionai patent application serial 

10 no. 60/262.434. attorney docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional 
patent applteation serial no. 60/259,486, attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonal patent application seriaf no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provtek)nal patent application serial no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provi$k>nal 

15 patent application serial rK>. 60/317.985, attorr^y docket no. 2579167, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386. attorney docket 
no. 25791 .67.02. filed on 9/10/2001; and (29) U.S. utility patent applk»tion serial no. 
09/96'9,922. attorney docket no. 25791 .69, filed on 10/3/2001, the disclosures of whteh 
are incorporated therein by reference. In an exemplary emlxxiinient, the radial 

20 clearances t>etween .tiie radially expanded solid casings 135, perforated casings 145, 
Intermediate sections of solid casing 150, and/br the soiki shoe 155 and the wellbore 
105 are eliminated theretiy ellmindting the annulus t>etween the solid casings, the 
perforated casings 145, the intenmediate sections of solid caslrig 150, and/or the solid 
shoe 155 and the weiltiore In this manrier, the optional need for filling the annulus' 

25 with a fWer material such as. for example, gravel, may be eliminated. 

Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isolating . 
subtenanean formations includes a tubular support member 202 that defirws a 
pi»sdge 202a. A tubular expanskxi cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. in an exemplary embodiment, the 
tubular expansk)n cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A prB-6xpand8d end 206a of a first expandable tubular member 206 that defines a 
passage 2D6b is adapted to mate with and be supported by the tapered outer surface 
204b of the tajbular expansion oone 204. The ftfst expandable tubuicn- member 206 
further includes an unexpended intermediate portion 206c, another pre-expanded end 
5 206d, and a seaimg member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplafy embodiment, ttie inside and outside dianneters of 
the pre-expanded ends, 206a and 206d. of the ftot expandable lububr member 206 
are greater than ttie Inside and outside diameters of the unexpended intermediate 
portion 206c An end 208a of a shoe 208 is coupled to the pre^xpanded end 206a of 
10 ' the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the frst exparKlable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded cmnection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b Is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular meml>er 214 
ftjrther includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the inside and outshJe dfameters of 
ttie pre-expanded ends, 214a and 214d, of the second expandable tubutar member 
214 are greater than the inside and outside diameters of 0ie unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubufar member 216 that d^es a passage 216b is coupled 
to the other pre-expanded end 214d of the second Expandable tubular member 214 by 
a conventional threaded connection. Another end 216c erf the slotted tubular member 
216 is coupled to an md 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intennediate portion. In an exemplary embodlmmt, the inside and outside 
diameters of the pre-expanded ends. 220d and 220d« of the third expandable tubular 
member 220 are greater than the inside and outside dlanrieters of the unexpended 
Intennediate portion 220a 

5 

An end 222a of a tubular rnember 222 Is threadably coupled to ^ end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diamet^ of the pre-expanded 
10 ends. 206a, 206d. 214a, 214d, 220d and 220d, of the expandable tubular membeis, 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing memt>ers, 206e, 
214e, and 220e, of the expandable tubular members, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210. 212, 216. and 218, are 
conventional slotted tubular members having, threaded erKJ connections $uitdl)le for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
alternative embodiments, the slotted tubular merTrt}ers, 210, 212, 216, artd 218 are 
conventional slotted tubular members for recovering or Intrududng fluidic materials 
20 such as, for example, oil, gas and/or water from or into a sutiterranean formation. 

In an exerhplary mibodiment, as illustrated In Fig. 2a, the system 200 Is initially 
positioned in a borehole 224 fomied in a subtenrane^n fbnmation 226 that includes a 
water zone 226a and a targeted pi! sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontaL bi an exemplary enrtbodiment 
the upper end of the fibular support member 202 may be supported in a convenfional 
manner using, for example, a slip joint, or equivaleni device In order to pernrit upward 
movement of the tOmlar support member and tubular expansion cone 204 relative to 
one or wotb of the expandable tubular members, 206, 214, arid 220, and tubular 

30 members. 210, 212, 216, and 218. 

In an exemplary embodinr>ent, as lllustratad in Fig. 2b, a fluidic material 228 Is then 
Injected Into the system 200, through the passages, 202a and 204a, of the tubular 
support nnember 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fliAlic material 228 through the passages. 202a and 204a. of the tubular support 
meitiber 202 and the tubular expansion cone 204. respectively, pressurizes the 
5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding, and plastically deforming the expandable tubular member 206 ctfT of the 
tapered external surbce 204b of the tubular expansim cone 204. In particular, the 
intermediate non pre-expanded portion 206c of flie expandable tubular member 206 is 
radially expanded and plastically defonmed off of the tapered external surface 204b of 

10 the tubular expansion oone 2Q4. As a result,; the sealing membisr 206e engages the 
interior surfece of the wellbore casing 104. Consequently, the radially expanded 
intennediale portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radalty expanded 
intanmediate portion 206c of the expandable tubular member 206 is also thereby 

15 anchored to the wellbore casing 104. - 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
memt)er 206 has been plastically deformed and radially expanded off of the tapered 
exterr>al surface 204b of the tubular expansion cone 204, the tubular expansion oone Is 

20 pulled out of the t^orehole 224 by applying an upward force to the tubular support 
member 202. As a result, the secorid and third expandable tubular members. 214 and 
220, are radially expanded and plastically defonned off of the tapered extemal surface 
204b of the tubular expansion oone 204. In particular, the intermediate non pre- 
exparKled portion 214c of the second expandable tubular member 214 Is radialiy 

25 BxpanOed and plastically deformed off of the tapered extemal surface 204b of the 
tubular expansion oone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. in an exemplary embodiment, the radiaOy expmdsd intermediate portim 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furthennore. the continued application of the upward force to the tubular 
memt>er 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubular member 202 



will then radialiy expand and plastically deform the third expandable tubular nnemtier 
220 off of the tapmd external surfeoe 204b of the tubular expansion pone 204. In 
particular, the Interrmdlate non pre^xpanded portion 220g of the third expandable 
tubular member 220 is radially expanded and plastically defonned off of the tapered 

5 external surfeice 204b of ttie tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
FBdiaDy expanded intennediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. tn an eixemplary embodiment^ the radially 
expanded intemwdiate portion 220c (rf the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result* the water zone 226a and 
fluldicly Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the Intermediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defonmed by the upward 

20 displaoement of the tubutar expansion cone 204. As a result, the sealing members, 
206e. 214e, and 220e, are displaced in the radial direction into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular mentber 206, the 
slotted tubular members^ 210 and 212, the dependable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular rhember 220 to the 

25 wellbore. Furthermore, as a result, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208, and the slotted tubular members, ,210, 
212, 216, and 218, do not have to be expandable oonnectons thereby providing, 
significant cost savings. In additkm, the inside diameters of the expandable tubular 
nf>embefs. 206, 214. and 220, and the slotted tubular members, 210, 212, 216, and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular nr>embers. In 
several alternative embodiments, the conventional tools and equipment tndude 
conventional vahring and other conventional flow control devices for controliing the flow 
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of fluidic rraterials within and between the expandable tubular meinbers. 206, 214, and 
220. and the stotted tubular members. 210, 212, 216. and 218. 

Furthermore. In the system 200, the slotted tubul&r members 210, 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the intenmediate non pre-expanded portions, 206c, 214c, and 
220c of the esqMindable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically (tefbrmed, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubidar members th,ereby significantty reducing the 

10 cost md complexity of the system 10. Moreover, because only the intermediate non 
pre-expanded pc^ions, 206c. 214c, and 220c, of the expandable tubular members, 
206, 214. and 220, respectively, are radially expanded and plastically deformed, the 
number and length of the interleaved slotted tubular members, 210, 212, 216, and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment, the total lerigth of the intermediate non pre-expanded 
portions, 206c, 214c and 220c, of the expandable tubular members. 206, 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Consequently, in an exenr^lary 
ennbodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the weDbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthemme. the sealing members 206e, 214e, and 220e, of the expandable tubular 
members, 206, 214, and 220, respective^, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210, 212, 216. and 218 to4he wenbore 224. 
the radial gap between the slotted tubular members, the expandabte tubular nrtembers. 
and the wellbone 224 may be large enough to effdUively eliminate the posslbilKy of 
damage to the expandable tubular menrtbers and slotted tubular n^nribers during the 
placement of the system 200 wKhln the weObore. 

30 

In an exemptery embodiment, the pre-expanded ends, 20ea, 206d, 214a, 214d, 220a, 
and 220d, of the expandable tubular nr^embers, 206. 214, and 220, respecBvely, and 
the slatted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respecth/ely; prtor to the radial 
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expansion, the Intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandable tulMjIar nienril)ers, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubuliar members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220, ars equal to 7.675 inches; and the wellbore 224 has an Inside diameter 
of B.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members. 206, 214, and 220, respectively, and 
the slotted tubular members. 210. 212. 216. and 218, have outside diameters and wall 
thldcnesses of 4.500 inches and 0.250 indies, respectively; prior to the radial 
expansi<Ki. the Intermediate non pre-expanded portions. 206c, 214c; and 220c, of ttie 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.(N)0 inches; after the radial expansion, the inside diameters of the 
intermediate portions, 206c, 214c, and 220c of tlie expandable tubular members, 206, 
214, and 220, are equal to 4.000 inches; and the welibore 224 has an inside diameter 
of 4.882 Inches. 

20 

In an exmvptofy embodlnnent, the system 200 Is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subtemanean 
formation 226b. 

25 Referring now to F^. 3. an exemplary embodiment of an expandable tubular member 
200 will now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded connection 30M)a, a first 
tapered portion 3d0c, an intermediate portion 300d, a second tepered portion 300e, 
and a second end 300f including a second threaded connection SOOfa. The tubular 

30 member 300 further preferably Indudes an Intenhediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substentially annular 
cross section. The tubuter number 300 may be fobricated from any number of 
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oon^f8^tional cofTvnerciaily available materials such as, for example, Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83. J5S. or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular memiser 300 has a 
substantially circular cross section. Furthermore, in an exemplary embodiment, the 
interior region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dint, and a second inside diameter D2. In an exemplafy 
embodiment, the first and second inside diameters, O1 and D2, are substantially equal. 

10 In ah exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than ttie intermediate inside diameter Dwr- 

The first end 300b of the tubular member 300 is coupled to the Intermediate portion 
300d by the first tapered pbrtion 300c, and the second end 300f of the tubular memfaier 

15 6 coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of tlie 
intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular mBrnber 300 include wall thldcnesses, ti and t2, respectively. In an 

20 exemplary embodiment, the outside diameter of the intermediate portion 300d of the 
tubular mennber 300 ranges from about 75% to 98% of the outeide diameters of the first 
and second ends, 300a and 300f. The Intennediate portion 300d of the tubular 
membw 300 Includes a wall thickness ttn* 

25 in an exemplary embodimentg the wan thicknesses U and U are substantially equal in 
order to provUe substanUally eiqual burst strei^th for the first and second ends, 300a 
and 300r, of the tubular member ^0. in an exemplary embodiment, the wall 
thicknesses, ti and tz, are both greater than the wail thickness tiwr in order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubi^r member 300. 

tn an exemplary embodiment, the first ar>d second tapered portions. 300c and 300e, 
are inc&ned at an ar>gle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally fadlitate the rad»l expansk)n of the tubular member 
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300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e. provide a smooth transition between the first and second ends, 300a and 300f, 
and the intermediate portion 300d. of ttie tubular member 300 In order to rrminiize 
stress concentrations. 

5 

The intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 200, In an exemplary embodiment, 
the intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the Interior surface of a weObbre casing 

10 305. or other preexisting slnjcture, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular mernber 300. In an exemplary 
embodiment, the intennediate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment the outside diameter of the intemnediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f, of the tubular member 300 in cMtler to optimally protect the 
intermediate sealing memfiber 300g during placement of the tubular member 300 within 
the wellbora casings 305. The intermediate sealing member 300g may be fabricated 
from any number of conventionai comnrefdally available materials such as, for 
example, thermoset or themfioplastic polymers. In an exemplary embodiment, the 

20 intermedbte sealing mmiber 300g is fabricate] from thermoset polynrters in order to 
optimally seal the radially expanded intemnediate portion 300d of the tubular member 
300 with the weHbore casing 305. In several altemative embodiments, the sealing 
member 300g Includes one or more rigid anchors for engaging the wellt>ore casing 305 
to thmby anchor the radially expanded and plasUcaily deformed intemnediate portion 

25 300d of the tubular nfienriber 300 to the welibore casing. 

Referring to F^. 4, and 5a to 5d, in an exemplary'embodinnent, the tubular nrtember 
300 is formed by a (moess 400 that includes the steps of: (1) upsetting both ends til a 
tubular member in step 405; (2) expanding both upset ends of the tubular memt>er in 
30 st^ 410; (3) stress reOeving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections in t)Oth expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intemnediate portion of the tubular nrvember In step 425. 
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As illustrated in FIG. 5a, in step 405, both ends. 500a and 500b, of a tubular member 
500 are upset using cxxiventional upsetting methods. The upset ends. 500a and 500b, 
of the tububr member 500 tndude the waD thidcnesses ti and iz. The intemnediate 
portion 500c of the tubuler member 500 induJes the wall thickness tinr and the Intertor 
5 diameter Dikt. In an exempli entbodiment, the wail thicknesses ti and ^ are 
substantially equal in order to provide burst strength that is sut)stantiany equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
ttiicknesses ti and t2 are both greater than the wall thickness Uht in order to provide 
burst strength that is substantially equal along the entire length of the tubular member 
10 500, and also to optimally facilitate the fomnation of threaded connections in the first 
and second ends. 500a and 50%. 

As illustrated in Fig. 5b» in steps 410 and 415. both ends, 500a and 5Q0b, of the tubular 
men^r 500 are radially expanded using conventional radlat expanston methods, and 

15 then both eiKis, 500a and 500b. of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b. of the tubular member 500 incflude the interior 
diameters Oi and D2. In an exemplary embodiment, the interior diameters Di and D2 
are substantially equal in order to provkie a burst strength that is substantially equal In 
an exemplary embodirnent. the ratio of the interior dbmeters Di and D2 to the Interior 

20 diameter Dint ranges ftom about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular riiembei^ 500. 

In a preferred embpdbnent, the relationship between the wall thiclcnesses ti. t2, and Im 
of the tubular member SOO; the inside diametere Di. D2 and Dmt of the tubular nientber 
25 500: the inside diameter Dwaftor* of the weUbore casing, or other structure, that the 
tubula^ member 500 will be inserted into; and the putsMe diameter Dam* of the 
expansion cone that will be used to radially expand the tubular member 500 within the 
weHbore casing is given by the fbliowing expresston: 

30 

where ti = t2; and 
Di = D2- 

By satisfying the relationship given in equatton (1). the expanston forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substanUaliy equalized. More generally, the relationship given In equation (1) may be 
used to calculate ttie optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic deformation of the tubular member 500 for fabricating 
5 and/or repairing a wellbore casing, a pipeline^ or a structural support. 

As illustrated in FIG. 5c, In step 420, converitiorial threaded connections, 500d and 
SOOe. ate formed In both expanded ends. 500a and 500b. of the tubular member 500. 
In an exemplary erTft)0diment the threaded connecfions, SOOd and 500e. are provided 
10 using conventional processes for forming pin arid box type threaded connections 
available from AUas-Bradford. 

As illustrated in Fig. 5d. in step 425. a sealing member 500f is then applied onto the 
outside dianr^ter of the norvexpanded intermiedlate portion 500c of the tubular member 

15 500. The sealing member 500f may be applied to the outside diameter otthe non- 
expanded intennediate portion 500c of the tubular member 500 using any number of 
conventional commercially available methods, in a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the intermediate portion SOOc of the 
tubular member 5(X) using commerdally available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular memt^ers, 208, 214, and 220. of 
the system 200 are substantially identicai to, and/or incorporate one or more of the 
teachings of. the tubutar nfiembers 300 and 500. 

25 V 

Referring to Fig. 6, an exenriplaiy embodiment of tubular expansion cone 800 for 
radially expanding the tubular members 206. 214. 220. 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
60S. a rear end 610, and a radial expansion section 615. 

30 

In an e}»mplary embodiment, the iMiai expansion section 615 includes a first conical 
outer surfece 620 and a second conical outer surface 625. The first conical outer 
siffface 620 includes an angle of attack Oi and the second conical outer surface 625 
Indudes an angle of attack 02. In an exemplary embodiment, the angle of attache Qi is 
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greater than the angle of attack 02* In this manner, the first conical outer surface 620 
optimally radially expands the Intemiedlate portions, 206c 214c 220c» 300d» and 500c, 
of the tubular memi:>er5. 206, 214, 220, 300, and 500. and the second conical outer 
surface 525 opfimaily radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b. of the 
tubular members, 214, 220, 300 and 500. in an exemplary embodiment, the first 
conical outer surface 620 includes an angle of attack a^ ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
F^ing from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 • deform the tubular members, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may Include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansfon cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Refenfrig to Ftg. 7, another exemplary embodimerit of a tubular e)pansk>n cone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expansion section 715. In an exemplary embodiment, the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile thereby 
provMing a parabokM shape. In this manner, the outer surface of the radial expansion 

20 sectton 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expanston cone 700 to a minimum at the rear end 710 of the 
expanskm cone. The parabolk: outer profile of the outer surface of the radial 
expanston section 715 may be fonmed using a plurality of adjacent discrete conical 
secttons and/or using a continuous curved surface. In thte manner, the region of the 

25 outer surface of the radial expanston se^tk)n 715 adjacent to the front end 70S of ttie 
expanston cone 700 may optimally radially expand the Intenmedlate portions, 206c 
214c. 220c 300d, and 500c of the tubular members, 206. 214. 220, 300. and 500, 
while the region of the outer surface of the radial expanston secHon 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d. 300b 
and 300f, and 500a and 500b, of the tubular members. 206, 214, 220, 300 and 500. in 
an exemplary embod^nt, the parabolic profile of the outer surface of the radial 
expanston section 715 Is selected to provide an angle of attack that ranges from, about 
8 to 20 degrees in the >^nity of the front end 705 of the expanston con^ 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion corve 700 from about 
4 to 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or Incorporates one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alteniative embodiments, the te»^lngs of the apparatus 130, the system 
200» the expandable tubular member 300, the method 400, and/or the expandable 
1 0 tubular memt>er SOO are at least partiaily combined. 

Referring to Fig. 8, in an altemative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respecOvety, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are (^ably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operationai efRdency of the apparatus 130. In several exemplary 
embodiments, the control algortthms ubiized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Refenrir^ to Fig. 9, in an altemative embodiment, a solid tubular noember 805 is 
coupled to one of tto perforated tubule- members 145 by radially expanding and 

25 plastically deforming the solid tubular member into ehgc^ement with the perforated 
tutHJiar member m a conventional manner and/or using one or more of the radial 
expanskm methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney dodcet no. 25791.7.02, filed 

30 on 2/23/2000, (3) U.S. patent appUcation serial no. 09/502,350, attorney docket no. 
25701.8.02, fUed on 2/10/2000, (4) U.S. patent appficatlon serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent applicaticn serial 
no. 09/523,460. attonrvsy docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 



41 



C7) U.S. patent application serial no. 09/51 1.941 ', attorney docket no. 25791.16.02. filed 
on 2/24/2000, (B) U.S. patent application serial no. 09/588,946. attorney docket no. 
26791.17.02. filed on 6/7/2000, (0) U.S. patent appHcatton serial no. 09/559,122, 
attorney docket no. 25791.23.02. filed on 4/26/^0. (10) PCt patent application serial 
5 no. PCTAiS00/1663S. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provistonal patent appltoation serial no. 60/162,671. attorney docket no. 25791.27, fUed 
on 11/1/1999. (12) US. provistonal patent appHeatton serial no. 60/154.047. attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provlsipnai patent application serial 
no. 60/159.082. attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 

10 provisional patent applicatkm serial no. 60/1 59,039, attorney docket no. 25791 .36, fOed 
on 10/12/1999, (15) U.S. provisional patent appllcatkm serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent appGcafion serial 
no. 60/212,359, attorn^ docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent application serial no. 60/165,228. attorney docket no. 25791.39, filed on , 

15 11/12/1^9. (18) U.S. provisional patent application serial no. 60/221,443, attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent appOcatiOT serial 
no. 60/221,645. attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233.638. attorney docl<et no. 25791.47, filed on 
9/18/2000, (21) U.S. proviskmal patent applicati«> serial no. 60/237,334. attorney 

20 docket no. 25791.48, filed on 10^/2000. (22) U.S. provisional patent applteation serial 
no. 60/270.007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent applk»tion serial no. 60/262.434, attorney docket no. 25791.51. fUed on 
1/17/2001; (24) U.S, provlsionai patent application serial no. 60/259.486. attmney 
docket no. 25791.52. filed on 1/3/2001; (25) U.8. provisional patent appDcatton serial 

25 no. 60/303.740, attorney docket no. 25791.61. -fUed on 7/6/2001; (26) U.8. provistonal 
patent application serial no. 60/313.453, attonrtey docket no; 25791.59. filed on 
8/20/2001; (27) U.S. provisional patent appltoatkm serial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.8. pro^lonal patent application serial 
no. 60.318,386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S, 

30 utility patent application serial no. 09/969.922. attorney docket no. 25791.69. fited on 
10/3/2001, ttia disclosures of wtiich are incorporated herein by reference. In this 
manner, the sofld tut>ular nnember 905 fluididy seals ttie radial passages fonned in the 
perforated tubular member 145 thereby preventing the passage of fluidic materials 
and/or formatkx) materials Uirough ttie perforated tubular.member. 
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Refenlng to Hg. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by Injecting a hardenable fluldtc sealing 
matariai 1005 into the radial openings in the one perforated tubular member by 
5 positioning a closed ended pipe 1010 having one pr more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145, The hardenable flutdlc sealing material 1005 is then 
Injected Into the radial openings in the one perforated tubular nrvember 146, The 

10 sealing nr^embers 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one pwfbrated tubular member 145 and the fomwtion 
125. The pipe 1010 and sealing members. 1015 and 1020, are then removed from the 
apparatus 130. and the hardenable fluidic sealing material is allowed to cure. A 
oonventtonal drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular men*er 145. In an exemplary 
embodiment, the hardenatile fluidic sealing material is a curable epoxy resin. 

In an aHematlve embodiment, as illustrajted in Fig, 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defomried into oontact wtth the sunoiinding formation 125 thereby compressing the 
sunouhding formatton. In this manner, the surrounding formation 125 is maintelned in 
a state of compression thereby stabilizing the sunounding fomnatlon, reducing the flow 
of loose particles from the sunounding formation into the radial evenings of the 
perforated tubular member 145. and erdiandng the recovery of hydrocartKms from the 

25 surrounding formatton. 

In an alternative embodiment, a seismic source 1105 is positioned on a surtece. 
iocafion to thereby impart seismic energy into the fonmation 125. In this manner, 
particles lodged in the radial openings In the perforated tubular member 145 may be 
30 dislodged from the radial operrings thereby enhancing the subsequent reoovery erf 
hydrocarbons from the fonnatton 125. 

In an aitenriative embodinwnt, after the perforated tubular member 145 has been 
radiany expanded and plastically formed Into contact with the surrounding fcnnation 
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125. thereby oouplihg the perforated tubular member 145 to the surrounding fonnation. 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transfenred to the surrounding fonnatlon 125 
5 thereby oompacOng arid/or slurrifying the surrounding fonnatlon. As a result, the 
recovery of hydrocarbons from the fonmation 125 is enhanced. 

In an alternative embodiment aiustrated In Fig, 12, a wellbore casing 1205 having 
one or more perforetlms 1210 is positioned within the wellbore 105 that traverses the 

10 • fonnatlon 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned Into contact with the wellbore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the surrounding fbmfiation 
125 is maintained in a state of compression thereby stabilizing the sunounding 

15 fmration. reducing the flow of loose particles from the sunroundihg formation into the 
radial openings of the perforated tubular member 145. and enhancing the recovery of 
hydrocarbons from the surrounding formation. 

In an attemative embodiment, a seisrtilc source 1215 is positioned on a surface 
20 location to thereby impart seisntic energy into the formation 125. In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 125* 

25 In an attemative embodbnerit. after the perforated tubular member 145 has been 
radteBy expanded arid plastically formed Into contact with the wetibore casing 1205, 
thereby coupling the perfbrated tut»jldr member 145 to the siOTOundliig formation, an 
impulsive load applied to the perforated tubular member. The Impulsive load may be 
applied to the perfmBted tubular menrri)er 145 by applying the load to the end of the 

30 flV)paratus 130. The impulsive load is then transferred to the surrounding fcKmation 125 
th^eby compacting and/or slurrifying the sunoundir^ formation. As a result, the 
recovery of hydrocartxms from the formation 1 25 is enhanced. 
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Referring to Fig. 13. in an altemative embodiiront. one or nnore perforated tutujlar 
merTd)ers 1305 are coupded to one of ttte perforated tubular memtMrs 145 t>y radially 
expanding and plasticErily defbmtiing the perforated tubular member into engagement 
with the perforated tutwlar member in a conventional manner and/or using one or more 
5 of the radial expansion methods disdOsed in one or more of the foHowing: (1) U.S. 
patent application serial no. 09^.139, attorney dodwt no. 25791.03.02. filed on 
12/3M999. (2) U.S. . patent application sertal no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 08/502.350. 
attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent appHcatiort serial 

10 no. 09/440.338, attorney docket r>o. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512,895. attorney docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/611.941. attorney docket no. 
25791.16.02. filed on 2^4/2000, (8) U.S. patent application serial no. 09/588.946. 

15 attorney dodtet no. 25791.17.02. filed on 6/7/2000, (9) U.S. patent applkation serial 
no. 09^59.122, attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000. (11) U.S. provisional patent appltoation serial no. 60/162.671. attorney docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent appllcatkm serial no. 

20 6W154.047, attorney dodcet no. 25791.29, filed on 0/16/1999. (13) U.S. provisional 
patent appDcaHon serial na 60/159,082, attorney docket no. 25791.34, flied on 
10/12/1999, (14) U.S. proviswnai patent applicatton serial no. 6Q/1S9,039. attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent application serial 
no. 60/159,033, attorney docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 provisional patent appllcatton serial no. 60/212.359. attorney docket no. 25791.38. filed 
on 6/19/2000. (17) U.S. provisional patent applnatton serial rm. 60/165,228. attorney 
dodcet na 25791.39. filed on 1 1/12/1999, (18) U.S. provislonai patent applicatton sertal 
no. 60/221.443, attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
patent appiicatkx) serial no. 60/221,645. attorney docket no. 25791.48. filed on 

30 7/28/2000. (20) U.S. provisionai patent applicatton serial no. 60/233.638. attorney 
docket no. 25791.47. filed on 9/18/2000, (21) U.S. provistonal patent application serial 
no. 60/237,334, attorney docket no. 25791.48. filed on 10/2/2000, (22) U.S. provlstonal 
patent applksHon serial no. 60/270.007. attorney docket no. 25701.50. filed on 
2/20/2001; (23) U.S. provisional patent applicatton serial no. 60/262.434. attorney 
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docket no. 25791.51, filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 6W259.486. attorney dodtet no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent applicatior\ serial noi 60«03,740. attorney dodcet no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent application serial no. 60/313.453. attorney docket 
5 no. 25791,59. filed on 6/20/2001; (27) U.S. provisional patent application serial no. 
60/317.985. attorney docket no. 25791.67, filed on 9/6/2001; (26) U.S. provisional 
patent appHcallon serial no. 60/318.386, attorney docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent appiteatkm seital no. 09/969.922, attorney docket 
no. 25791,69. filed on 10/3/2001, the disclosures of vAvdh are incorporated herein by 
10 reference. In this manner, the perforated tubuliar meniber 905 modifies the flow 
characteristfcs of the perforated tubular member 145 thereby pemiitting the Operator of 
the apparatus 1 30 to modify the overafl flow characteristics of the apparatus. 

In an attemative embodiment, as Illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluldtely couples the Interior of a pair of adjacent perforated 
tubular members, 146a and 145b, that extract hydrocarbons from corresponding 
subterranean zmes A and B. In this manner, If zone B becomes depleted, 
hydiocariians that are being extracted from zone A will not flow into the depleted a)ne 
B. 

20 

In an altemaUve embodiment, as illustrated in Fig. 15, the apparatus 130 Is used to 
extract geothermal energy from a targeted subterranean geothennal zone 1505. In this 
manner, the operationai efficiency of the extraCtton of geothermal energy Is signiTicantly 
enhanced due to the Increased intenial diameters of the various radially expanded 
25 elements of the apparatus 130 that pennit greater volumetric flows. 

in an alternative embodiment, the perforated tubular members, 145, 210, 212, 216.. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment, ttie amount of further ladiai 
30 expansim required to dean the radial passages of the perforated tubular members 
145. 210. 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isofcition assembly lndu<fing 
one or more solid tubular members, each «>lid tubuter nwmber induding one or mom 
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external eeab, and one or more perforated bjbular members ooupled to the solid 
tubular members* and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation asserrrtily further indudes one or more Intermecfiate 
solid tubular members ooupled to and interleaved among the perforatsd tubular 
5 members, each intermediate solid tubular, member Including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further Includes one 
or more valve members for controlling the flow of fluidic materials between the tubular 
members. In an exemptory embodiment, one or more of the intennediate soM tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal Illation assembly that 
indudes one or mbre primary solid tubulars, each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tutHJiars, and n-1 intenmedlate solid tubulars coupled to and interleaved among the 
15 perforated tubulars, each intermediate solid tubular induding one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of Isolating a first subterranean zone from a second sublenBnean zona in a 
wellbore has also been desaibed that indudes positioning one or more primary solid 

20 tubulars within the weUbore. the primary solid tubulars traversing the first subtenanean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubuters traversing the second subtenanean zone, fluididy coupling ttie perforated 
tubidars and the primary soHd tutnilars, and preventing the passage of fluids from the 
first subtenanean zone to the second subtenanean zone within the wellbore external to 

25 the solid and perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a weObbre, at 
least a portion of the wellbore Induding a casing, has also been described that indudes 
posltiming one or more primary solid tubulars vrtthin the weUbore, fluididy coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zone, fluididy coupling the perforated tut)ulars with the primary sdid tubulars. fluididy 
isolating the produdng subtenanean zone from at least one other subtenanean zone 
within the wellbore, and fluididy coupling at least one of the perforated tubuiars with the 
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predudng subtenanean zone, in an axemi^ary embodiment, tiie method further 
includes cqntroilably fluididy decoupling at least one df the perforated tubulars from at 
least orie other of the perforated tubulars. 

5 An apparatus has also been described that irududes a subterranean fonnation including 
a welibore, a zonal isolation assembly at least partiatty posifioned witiiin the wellborB 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 ' ^at isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfomned within 
the wellbore. In an exenplary embodiment, the zonal isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular member 

IS Including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intemiediate solid tubular members 
are formed by a radial expanston process performed within the wellbore. In an 
exen^lary embodiment, the zonal isolation assembly further comprises one or nrKsre 
valve members for controlling the flow of fluids between the soiid tubular members and 

20 the perforated tubular members. In an ewmplary embodiment, one or more of the 
intemiediate solid tubular members include me or more valve members for controlling 
the flow of fluids between the solid tubular nnennbers and the perforated tubular 
meml)ers. 

25 An apparatus has also been described tfiat includes a subterranean formation including 
a wellbore, a zonal isolation Msembly positioned witNn the wellbore that includes one 
or more prirnary solid hibulars, eadi primary solid tubular including one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intemiediate solid tubulars coupled to and Interieaved among the 

30 peiforated tubulars, each intenmediate solid tubular Including one or more extemal 
annular seab, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the Intemnedlate soiid 
tubulars are formed by a radial expansion process performed within the wellbore.. 
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A method of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore h» also been described that includes positioning one or more primary solid 
tubulars within the wellbore. the primary solid tubulars traversing the first subtenanean 
zone, positioning one or nru>re perforated tubulars within the welibore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidldy coupling 
the perforated tubulars and the primary solid tubulars. and preventing the passage of 
fluids from the first subtenanean zone to the second subterranean zone within the 
weliboia external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting mat^als from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subtenraneah zone» radially expanding at least one of the primary solid 
tubulars and the perforated tubulars vi^in the wellbore. fluidldy coupling the primary 
soM tubulare with the casing, fluidldy coupling the perforated tubulars with the primary 
solid tubulars, fiuidldy Isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulare with the producirig subterranean zone. In an exerrtplary 
embodiment, the method further includes oontrollably fluididy decoupling at least one 
of the perforated tubulare from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subterranean fonration induding 
25 a wstibore. a zonal isolation assembly positioned within the wellbore that indudes n 
solid tubular menibere positioned v^in the wellbore, each solid tutHilar member 
indudsig one or more external seals, and n-1 perfected tubuler members positioned 
wtth^ the wellbore coupled to and interieaved anxmg the solid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assenrtbly. in an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve membere for controlling the fiow of fluids between the soBd tubular members and 
the perforated tubular members. In an exemplary en^Kxliment, one or more of the 
solid tubular nr>embere include one or nrore valve members for contrirfling the flow of 
fluids between ttie soBd tubi^r members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore. the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
wellboi^, the perforated tubulars traversing the second subtenanean totib, means for 
fluididy coupling the pefforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subterraniean zone to the second 
subterranean zone wittiin the wellbore external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
feast a portion of the wellbore including a casing, has also tie&\ described that includes 
n^ans for positioning one or more prinrory solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or nfK>re perforated tubulars within the wellbore, the perforated tubuiars traversing the 
produdng subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars. means for fluididy isolating the produdng subtenanean zone 
from at least one other subtenanean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system ftjrther indudes imans for oontrollably 
fluididy decoupling at least one of the peribrated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second sulytenanean zone in a 
wellbore has also been described that Indudes means for positioning one or more 
priipary solid tubulars within the wellbore. the primary solid tubulars traversing the first 
subtenanean zone, means for positioning one or more perfbrated tubulars within the 
wellbore, the perfbrated tubulars traversing the second subterranean zone, means for 

30 radiaBy expanding at least one of the primary solid tubulars and perforated tubulars 
wItWn the wellbore, means for fluididy coupling the perforated tubulars and the primary 
sdid tubuiars, and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weUbore extemal to the 
primary solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing sut)terranean zone in a wellbore. at 
least a portion ci the wellt)ore rnduding a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

5 positioning one or more perforated tubuldrs within the wellbore, the perforated tubulars 
traversing the produdng subterranean zoiie, means for radially expanding at least one , 
of the printary solid tubulars and the perforated tubulars within the wellbore, means for 
fluidicly coupling the prvnary solid tubulars with the casing, means for fluldidy coupling 
the perforated tubulars with the solid tubulars, means for fluidicly isolating the 

10 produdng subterranean zone from at least one other subterranean zor>e wi^in the 
W8lllx)re, and means for fluidicly coupling at least one df the perforated tubulars with 
the producing subtenansan zone. In an exemplary embodiment, the system further 
includes means for controllabiy fluidicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars.. 

15 

A system for isolating. subterranean zones traversed by a wellbore has also been 
described that includes a tubular support rnember defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular finer coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabie passage coupled to an end of the tubular liner, 
wherein the tubular liner Inchides one or more expeuidable tubutar members that each 
include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of tfie intermediate portion, and a 

25 sealing member coupled to the exterior surface of the tntemnedlate portion, and one or 
more slotted tubular members coupled to tte expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary end>odiment, the wall 
thicknesses of the first and second expanded end portions are greater than the waD 

30 thickn^ of th^ intennecfiate pc^a In an exemplary embodiment, each expiandable 
tubular member further includes a first tubular transiUor\ary number coupled between 
the first expand^ end portion and the tnt^nediate portion, and a second tubular 
transitionary rr^nfiber coupled between the second expanded end portion and the 
Intermediate portion, wherein the angles of inclination of the first and secorKi tubular 
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transKlonary members relative to the intemiediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intemiacfiate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantiaDy equal to the 
lairst strength of the intomiediate tubular section. In an exemplary embodiment, the 
ratk) of the Inside diameters of the first and second expanded end portions to the 
interior diameter of the intemri^iate portton ranges from about 100 to 120 percent in 
an exemplary embodiment, the relationship between the wall thicknesses ti, t^, and twr 

10 > of the first expanded end portion, the second expanded end portion, and the 
intemiedlate portion, respectively, of the expandable tubular members, the inside 
diameters Di, D2 and Dm of the first expanded end portion, the second expanded end 
portion, and the intenn^iate portion, respe^lvety, of the expandable tutnilar members, 
and the inside diameter D^eibom of the wellbore casing that the expandable tubular 

15 memt>er virill be inserted into, and the outside diameter Doow of the expansion cone that 
will be used to radially expand the expandable tubglar member within the wellbore is 
given by the following expression: 

wherein t, = I2; and virherein Di = Dj. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plunality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Increaaes in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment; the 
tapered end of the tubule- ^(panslon cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of attack of tha outer surface of the parabotoid body 
increases fn a continuous manner from one end of the parabdoid body to the opposite 
end of the paraboloid body. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular members are 
mterteaved among the expandable tubular membere. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
ddscnbed that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner Into engagement with the 
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wellbore. In an exemplary' embodiment a pluralify of d»crete portions of the tubular 
Kner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment the remaining portions of the titular liner are not radialiy expanded. In 
an exemplary embodiment^ one of the discr^ portions of the tubular liner is radially 
expanded by injecting a fluidc materiai into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner 
In an exemplary embodiment the tubuWr liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded into 
er^fagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagenwnt with the wellbore. In an exemplary embodiment, the 
tubular nr»mbers that are radially expanded into engagement with the wellbore 
comprise a portion that is radially expanded into engagement with this wellbore and a 
portion that is not radially expanded into engagement with the wellbore. In an 
exemplary embodiment the tubular liner, includes one or more expandable tubular 
members that each Include a tubular body comprising an intemiediate portion and first 
and secofid expanded end portions coupled to opposing ends of the Intermediate • 
portion, and a sealing member coupled to the exterior surface of the intemiediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the ihaximum Inside diameters of the expandable tubular members. In an 
exemplary embodiment the tubular liner includes a plurality of expandable tubular 
mefnbere; and wherein Ihe slotted tubular memtwrs are Interleaved among the 
expandable tubular members. 

A ^tam for isolating subterranean zones traversed by a wellbore has also been 
described that Includes means.for positioning a tubular Oner within the wellbore. and 
means for radialiy expan<fing one or more discrete portions of the tubular ibier into 
engagement with the wellbore. in an eiempiary embodiment, a pluraiity of discrete 
portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded, in an exemplary embodimsnt, one discrete portion of the tubular liner is 
radially expanded by ir^cting e fluidic materiai into the tubular linen and wherein the 
rther discrete portions of the tubular Imer are radialiy expanded by pulling an 



53 



expansion cx>n6 through the other discrete portions of the tubular liner In an 
e)(emplary embodiment, the tubular Oner includes a plurality of tubular nnembers; and 
wherein one or nriore of the tubular members are radially expanded into engagement 
with the welibore and one or more of the tubular members are not radially expanded 
5 into engagement with the welibore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the welibore include a portion that is 
radially expanded into engagement with the welibore and a portion that is not radially 
expanded into engagement with the welibore. 

10 An apparatus for isolating subterran$an zones has aiso been described that includes a 
subterranean fonnatlon defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular finer is coupled to the borehole at a plurality of discrete 
locations. In an exernplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expandir>g one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary embodiment a plurality of discrete portions of the tulxilar 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodinnent. the remaining portions of the tubular liner are not radially expanded, m 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular linen and wherein the other 
disaete portions of the tubular liner are radi^ ^cpanded by pulling an e^q^ansion cone 
thrcxjgh the (tfher discrete portions of the tubular Hner. In an exemplary embodiment, 
the taJbular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially e^nded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehote. in an exemplary embodiment, the tubular members that ara radially, 
expanded into engagement with the borehole include a portion that is radially 
expanted into engagement with the borehole and a portion that is not radially 

30 expanded Into engagenwnt with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes one or more expandable tubular 
members that each Iridude a tobular body comprising an Intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wherein the inside diameters of the slotted tubular rnembers are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular Rner includes a plurality tif expandable tubular 
5 members: and wherein the slotted tubular numbers are mterteaved among the 
expandable tubular members. 

Ah apparatus has been described that includes a zonal isolation assembly including: 
one or mors solid tubular members, each solid tubularmember Including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
mernbers for controlling the flow of fluldic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of Ihe 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular members, one or m^^e pressure serisors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular rrtembers for monitoring the operating flow rate 
wtftin the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controllw operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and noifi sensors and controlling the operation of the flow control valves. At least one 
Gf the solid tubular members and the perforated tubular merrters are formed by a 
raxM expansion protiess perfonned within the wellbore. * 

25 , 

A method of teolating a first subterranean zone from a second subtenranean zone In a 
wellbore has also been described that includes positioning one or nrore solid tiibulare 
within the weHbore, the solid tubulars traversing the first subtenranean zone, positionthg 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to flie second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, monitoring the operating temperatures. 
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pressures, and flow rates within one or nriore of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures^ and flow rates. 

5 A nrwthod of extracHng materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or mpre solid tubulars vrtthin the wellbore, positioning one or more 
perforated tid)uldrs within the wellbore, the perforated tubulare traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulafs within the wellbore, fluididy coupfing the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isdating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy cwpHng at least one of the perforated tubularB with the 
producing subtenranean zone, monltcwing the operating temperatures, pressures, and 

15 flow rates within one or more of ttie perforated tubulars, and controlling the flow of 
fluUlc materiate through the perforated tubulars as a function of the rrionitored 
operating tenv^ratures. pressures, and flow rates. 

A system for teolating a flrst subtenranean zone from a second subterranean zone In a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulais within the wellbore, the solid tubulare travereing the flrst subterranean zone, 
means for positioning one or more perforated tubulare within the wellbore, the 
perforated tubulare traversing the second subterranean zone, means for radially 
expmding at least one of the solid tubulare and perforated tubulare within the wellbore, 
25 means for fluididy coupling the perforated tubulare and the solld-tubulare, means for 
preventing the passage of fluids irom the first subterranean zone to the second 
subterranean zone within the wellbore external to fte sdid tubulare and perforated 
tubulars, means for monitoring the operating temperatures, pressures, and flow rates 
^"withhi one or more of the perforated tubulars, and means for controlling the flow of 
30 fluWic materials through the perforated tubulare as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting nriaterials from a produdng subtenranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
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means for postttoning one or more solid tubulars within the weOlxpre, means for 
positioning one or nvore perforated tulMJlars wHhtn the welibore. the perforated tubulars 
travershg the producing subterranean zone, n^ans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore, means for fiuidicly 

5 coupling the solid tubulars with the casing, means for fiuidicly ooupRng the perforated 
tubulars wtth the solid tubulars, means for fluldidy isolating the producing subtenwean 
zone from at least one other subterraneari zone within the welibore, means for fiuidicly 
coupDng at least one of the perforated tidiulars with the produdng subterranean zone, 
means for monitoring tl>e operating temperatures, pressiros, and flow rates within one 

10 or more of the perforated tubuldrs, and means for controlinp the flow of fluidic 
matertais through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An ar^ratus has also been described that includes a zonalHsolation assembly 
15 including: one or more solid tubular members, each solid tubular member including on^ 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or hiotb solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members^ and a 
20 shoe coupled to the zonal isolation assemtrfy. At least one of the solid tubular 
menders and the perforated .tubular members are fonned by a radial expansion 
process perfonmed within the welibore, and the solid tubular liners are fomied by a 
radial expansion process perfbrmed within the welibore. 

25 A method of isolating a first subterranean zone from a second siMeiranean zone in a 
weHtxue has alsb t)een described that indudes positioning one or more.8(^d tubulars 
MtMn the wellbora. fl)e soiid tubulars traversing the first subtenranean zone, p 
one or mors perforated tubuisvs each Ihdudk^ one or more radid passages within the 
welibore. the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least me of the solid tubulars and peifonrted tubuivs within the wdlboie. 
fluidicfy couplirig the perforated tubulars and the primary spOd tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within ttie wel]t>bfe external to the prlnr^ry solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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pwforated tubulars. and radially expanding and plastically defbnning the solid tubular 
Brwre witWn the interior of one or more of the perforated tubulare to fluididy seal at 
leiast some of the radial passages of the perforated tidiulars. 

5 A method of extracting materials from a producing subtenanean rone In a vvellbore. at 
least a portion of tiie weflbore including a casing, has also been described that includes 
positioning one or mors solid tubulars within the welibore. positioning one or more 
perforated tubulars each including one or more radial passages witt>in the wettboie, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the welibore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
wth the solid tubulars, fluididy Isolating the produdng subterranean zone from at least 
one other subtenanean zone within the welibore. fluididy coupling at least one of the 
perforated tubulars with me produdng subterranean zone, positioning one or more 

15 sdid tubular liners within the interior of one or more of the perforated tubulars, and 
radlaDy expanding and plastically deforming the solid tubular Hners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of ttie radial 
passages of ttie perforated tubulars. 

20 A system for isolating a first subterranean zona from a second subterranean zone in a 
welibore has also been described that indudes means for positioning one or more sofid 
tubulars wittiln the welibore. the soHd tubulars traversing the firat subtenanean zone, 
means for positioning one or moia peiforated tubulars each induding one or more 
radial passages witiiin the welibore. the peiforatad tubulars traversing the second 

» suMenanean zone, means for ladtoily expanding at least one of ttie solid tubulars and 
perforated tubulare wtthin the wetibore. means for fluididy coupling ttie perforated 
tubulars and flie solid tubulars. means for preventing ttie passage of fluids liom ttw first 
subterranean zone to ttie second subterranean zone wlttiin the wellboia external to ttie 
primary solid tubulars and perforated tubulars, means fbr positioning one or more soHd 

10 tubular liners wittiin the interior of one or more of ttie pertoraited tubulars, and means 
for radially expanding and plastically deforming the sofid tubular liners wlttiin ttie interior 
of one or more of ttie perforated tubulars to fluididy seal at least some of ttie radial 
passages of ttie perforated tubulars. 
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According to another aspad of the present invention, a system for extracting materials 
from a producing subterranean zone bn a wellt>ore, at least a portion of the weiltiore 
including a casing, has also been described that includes means for positioning one or 
mora solid tubulars within tfie wellbore» means for positioning one or more perforated 
5 tubulans each including one or more radial passages within the wellbore. the perfected 
tubulars traversing the producing subtenanean zone, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluidlcly coupling the solid tubulars with the casing, means for fhiididy coupling the 
perforated tubulars with the solid tubulars. means for fluididy isolating the producing 

10 subterranean zone from at least one other subtenanean zone within ttie wellbona, 
means for fluididy coupling at least one of the perforated tubulars with the prcxludng 
subterranean zone, meians for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars. and means for radially expanding and 
plastically defbmiing the sdid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluidlcly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
Induding: one or more solid tubular ntembers, each solid tubular member including one 
20 or more extemal seals, one or mare perforated tubular members each induding radial 
passages coupted to the solid tubular members, and a sealing material coupled to at . 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembfy. 

25 

A method of isolating a first subterranean zone from a second subtenanean zone in a 
weHbore has also been described that indudes positioning one or more solid tubulars 
within the wellbore. the solid tubulars trstversing the first subtenanean zone. posRioning 
one or more perforated tubulars each induding one or more radial passages wKhln the 
30 wellbore. the perforated tubuters traversir^ the second subt^ranean zone, radteliy 
expanding at least one of the sbKd tubuters and perforated tubulars writhin the weHbore. 
fluididy coupling the perforated tubuters and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weHbore extemal to the primary sdid tubuters and perforated tubulars. 



59 



sealing off an annular regioh within at least one of the perfbraled tubulars, and Injecting 
a hardenable fltiridic sealing material Into the sealed annular regions of the perforated 
tubuiars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weilbore Including a casing, has also been described that includes 
positioning one or more solid tiibuiars within the wellbore, positioning one or more 
perforated tubuiars each including one or more radial passages vrithin the wellbore, the 
perforated tubuiars traversing the producing subtwranean zone, radially expanding at 

10 least one of the solid tubuiars and the perforated tubuters within the wellbore, fluididy 
coupling the solid tubuiars with the casing, fluididy coupling the perforated tubuteirs 
with the solid tubuiars, flutdidy isolating the pnxludng subterranean zone from at least 
one other subten^nean zone within the wellbore. flukJidy coupling at least one erf the 
perforated tubuiars with the produdng subterranearl zone, sealing dfi an annular region 

15 within at least one of the perforated tubuiars, and injecting a hardenable fluldic sealing 
material into the sealed annular regions of the perforated tubuiars to seal off at least 
Sonne of the radial passages of the perforated tubuiars. 

A system for isolating a first subterranean zone from a second subterranean zona in a 
20 wellbore has also been de&crit>ed that includes means for positioning one or more sdid 
tubuiars within the wellbore, the solid tubuiars traver«ng the first subterranean zone, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within ttie wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
25 perforated tubuiars wittiin the wellbore. means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the first 
subterranean rone to the second subterranean zone within ttie wellbore external to the 
primary solid tubuiars and perforated tubuiars, means for seiriing off an annidar region 
within at least one of the perforated tubuiars. and means for injecting a hanlenable 
30 fluidic sealing material Into the sealed annular regtor^ of the perforated tubuiars to seal 
off at least some of the radial passages of the perforated tubuiars* 

A system for extracting materials from a producing subtenanran zone in a weHbore, at 
least a portion of the wetibore induding a casirig. has also been described that indudes 
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means for positioning one or more solid tubulars within tlie wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the weiitxro. the perforated tubulars traversing the producing 
subterranean zone, means for radial^ expanding at least one of the solid tubulars and 
5 the perforated tubulars within the weilbore, means for fluididy coupling the* solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the produdng subterranean zone from at 
least one other subterranean zone within the weUbore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluidic sealing material into the seated annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that indudes a zonal [sedation assembly 
positioned within a weHbore that traverses a subterranean formation induding: one or 
mors solid tubular members, each sdid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process perionned within the wellbore. and at least one of the perforated tubular 
men4)ers are radially expanded into intimate contad with the subterranean formatton. 
In an exemplary embodiment, the perforated tutniiar members that are radially 
expanded into intnrnate confad with the subterranean fonmatton compress the 

25 subtenanean formation. 

A method of Isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positiot^g one or more solid tubulars 
within the wellbore, the sdid tubulars traversmg the first subterranean zone, positioning 
30 one or more rwrtbrated tubulars wittiin the wdlbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tubulars within the 
wellbore. radially expanding at least one of the perforated bibulars Into lntlnr«te contact 
witti the second subterranean zone, fluididy coupling the perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the fret subterranean zone to 
the second subterranean zone wtthbi the weilbore external to the solid tubulars and 
perforated tubulars. In an exemptary embodiment, the perforated tubulars that are 
radially expanded Into Intimate contact with the second subtetrenean zone compress 
th9 secorYd subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the secorM subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulare that are radially expanded into intimate contact 
with the second subtenanean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone io increase the rate 
of recovery of t^rocaibons from the second sMbtenanean zone, 

A method of extracting materiials from a producing subtenranean zone In a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the woHbore. positioning or>e or more 
perforated taJbulars wltWn the weUbwe each including one or mor^ radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the sofid tubulars and the perforated tubulars within the weilbore, radially 
expanding at least one of the perforated tubulars Into intimate contact with the 
producing subierrenean zone, flukfidy coupling the solid tubulars with the casing, 
fhiWIdy coupling the perforated tubulars with the solid tubulars. fluidldy isolating the 
producing subterranean zone from at least one other subterranean zone within the 
weDbore, and fluMlcly coupling at least one of the perfiorated tubulars with the 
producing subtenanean zone. In an exemplary embodiment, the perforated tubulare 
that are radlaily expanded Into intimate contact vrth the producing subtenanean zone 
compress the producing subtenanean zone. In an exemplary embodiment, the method 
further includes vibrating the producing tsubterranean zone to increase the rate of 
recoveiy of hydrocarbons flom ttw producing subterranean zone, in an exemplary 
embodiment, the method further includes vibrating the producing subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact witti the producing subtenanean zone. In an exemplary embodiment 
the method further includes applying an Impulsive load to the perforated tubulars that 
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are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subtenranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 weilbore has also been described that Includes means for positioning one or more solid 
iiibulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbors each 
Induding one or more radial passages, the perforated tubulars traversing the second 
subtmranean mr\B, means for radially expanding at least one of the solid tubulars and 

1 0 pwfbrated tubulars within the wellbore. means for radiaily expanding at least one of the 
perfbmted tubulars into Intimate contact with the second subtenranean zone, means for 
fluldicly coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
sut)tenBnean zone within the wellbore extemal to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
conr^rises means for compressing the second subterranean zone. In an exempbry 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocartx>ns from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zor\e to dean the radial passages of the perforated tubulars 
. that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodinnent, the system furttier includes means for applying an 
impulsive load to the perforated tutailars that are radially expanded into bitimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocarbons fronri the second subterranean zone. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore Including a casing, has ateo been described thai indudias 
30 means for posltk)nlng one or more solid tubulars mthin the weflbore, mear» for 
positioning one or more perforated tubulars ^fn the wellbore each Induding one or 
mors radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of ttie solid tubulars and the perforated 
tubulars within the wellbore, means for radiaily expfiuiding at least one of the perforated 
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hibulars into intbnate contact' with the producing subterranean zone, means for Huididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulais with the solid tulnjlars. means for fluididy Isolating the producing sutrterranean 
zone from at least one other subterranean zone withm the weilbore, and means for 
fluidicly coupling at least one of Ihe perforated tubulara with the producing 
sut>terranean zone, in an exemplary emtxxliment. the means for radiaHy expanding at 
least one of the perforated tutMlars into intimate contact with the producing 
8ut>lerranean zone coinprises means for pompressing the producing sut>terranean 
Jome. In an ffiwmplary embodNnent, the system further Includes means for vibrating 
the producing subterranean zone lo increase the rate of recovery of hydrocarbons from 
the producing subterranean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterrarwan zone to dean the radial 
passages of the perforated tubulars that oe radially expanded into intimate contact 
with the producing subterranean zona. In an exemplary embodiment, the system 
further Indudes means for apptying an impulsive Irad to the perforated tubulars that 
^ radially expanded into intimate contact v^rfth the producing subten-anean zone to 
Increase the rate of recovery of hydrocarbons from the produdng subterranean 2on». 

An apparatus has also been described that indudes a zonal isolation assembly 
positioned virilhin a weNbore that traverses a subtenaneen formation and indudes a 
■perforated weHbore casing. Including: one or more solid tubular members, each solid 
tubular member including one or more external seate. one or more perforated tubular 
members coupled to the soOd tubular membere, arid a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular membere and the perftyated 
tubular members are fonmed by a radial expanston process peribnmed v^thln the 
weilbore, and at least one of the perforated tobular membere are radially expanded into 
Intimate contact with the perforated weilbore casing. In an exsnM'laiy embodiment, the 
perforated tubular membere ttiat are radially expanded into intimate contact vrfth the ' 
perforated casbig compress the subtenaneen fonnatton. 

A method of isolating a first subtenaneen zone from a second subterranean zone in a 
weObore that Indudes e perforated c^ing that traverses (he second subteoanean 
zone, has also been described that indudes positioning one or more solid tubulara 
within (he weObore. the solid tubulare traversing the flret subterranean zone. posiUoning 
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one or more perforated tubulars within this wein>ore ea^ indudlngj one or more radial 
passages, the perforated tubulara traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
weObore, radially expanding at least one of the perforated tubuters into intimate contact 
5 with the perforated casing, fluidicly coupling the perforated tubulars and the -solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subterranean zone within the welibore external to the solid tubulars and 
perforated tubulars. In an exemplaiy embodiment, the perforated tubulars that are 
radlaliy expanded into intimate contact with the perforated casing compress the second 

10 suMenranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenanean zone to increase the rate of recovery of 
hydrocart)ons from the second subterranean zone. In an exemplary embodiment, the 
mati^ further Includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further indudes 
applying an irhpulsive load to the perforated tubulars that are radially expanded into 
intimate oontad with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extrading materials from a produdng subterranean zone in a welibore, at 
least a portton of the w^bore including a casing and a perforated casing that traverses 
the produdng subtenanean zone, has also been described that includes positioning 
one or more solid tubulars within the welibore, positioning one or more perforated 
tubulars within the welibore each induding one or more radial passages, the perforated 

25 tubulam traversirig the producing subterranean zone, radially expanding at least one of 
the solid tubulare and the perforated tubulars within the weiltxm. radially expanding at 
' least one of the perforated tubulare into intimate contect with the perforated casing, 
fluidlciy coupling the solid tubulars vifith the casing, fluidicly coupling the perforated 
tubulare wKh the soHd tubulare, fluidicly Isoteting the producing subtenanean zone from 

30 at least one other subtenanean zone within the welibore, and fluldidy coupling at least 
one of the perforated tubulare with the produdr^g subterranean zone. In an exemplary 
embodimmt the perforated tubulare that are radiaDy expanded Into intimate conted 
with the perforated casing compress the produdng subtenanean zone. In an 
exemplary embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocartxins from the producing 
sutrtenanean zone. In ah exemplary emtwdlnwit, the method further includes 
vRjretIng the producing sut>tenBneah zone to dean the radial passages of the 
perforated tutnilara that are rediaDy expanded Into intimate contact with the perforated 
5 casing, in an exemplary embodiment, the method further includes applying an 
Impulsive load to the perforated tubulars that are radially expanded into intimate 
contact with the perforated tubiiiare to bticrease the rate of recovery of hydrocarbons 
from the producing sutrtenanean zone. 

10 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore that includes a perforated casing that traverses the second subterranean 
zone, has also been described that Includes means for positioning one or more solid 
tubulars within the weilbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulare within the weilbore each 
including one or more radial passageis. the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weilbore, means for radially e)9anding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulare and the solid tubulars. and means for prevwiting the 
passage of fluMs from the first subtenanean zone to the second subtenanean zone 
within the weilbore isxtemal to the solid tubulare and perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into Intimate contact with the perforated casing comprises means for 
eomprsssirig the second subterranean zone. In an exemplary embodiment, the system 
further indudes means for vibrating the second subterranean zone to Increase the rate 
of recovery of hydrocarbons from the second subtenanean zone. In an exempiaiy 
embodiment, the system further indudes means for vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulare that, are radially expanded 
Into Intimate contad with the perforated casing. In an exemplary embodiment, the 
system further iiidudes means for applying an impulsive load to the perforatMl tubulars 
that are radially expanded Into Intimate contact with the perforated casing to increase 
the rate (rf recovery of hydrocarbons firom the second subterranean zon& 
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A system for axtracting materiate from a producing subterranean zone in a weUbore, at 
least a portion of the wellbore Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that Includes means for 
positioning one or mora solid tubuiars within the wellbors, means for positiot^ng one or 
5 more perfbrated tubuiars within the wellbore each including one or more radial 
openings, the perforated tubuiars traversing the (vbdudng subterranean zone, means 
for radlaly expianding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore, means for radially e)qpanding at least one of the perfdrated tubtdare 
into intimata contact with tfie perforated casing, means for fluMldy coupling the solkf 

10 tubuiars with the casing, means for fluididy coupling the perforated tubulara with the 
solid tubuiars. means for fluidiiciy isolating the producing subtenaneah zone from at 
least one other subterranean zone within the wellbore. and means for fluididy coupling 
at least one of the perforated tubuiars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially eiqwndlng at least one of the perforated 

15 tubuiars Into intimate contact with the pertbrated casing comprises means for 
compressing the produdiig subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating the producing subterranean zone to increase the 
rate of recovery of hydrocarbons from the producing subtenanean zone. In an 
exemplary embodiment, the system further includes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate conlad with the perforated casing. In an exemplary 
embodiment, the system fwther indudes means for applying an impulsive load to the 
perforated tubulare that are. radially expanded into intimate contact virith the perforated 
casing to increase the rato of recovery of hydrocartxms from the produdng 

25 • s(d>leirenean zone. 

An apparatus has alab been descrilied that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each soBd tubular member including one 
or more external seals, one or more pertbrated tubular membere each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
Oners each induding one or more radial passages coupled to the Interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
IsoJotion assembly. At least one of the sdid tubular membere and the perforated 
tubular membere are fomied by a radial expansion process perft>mied within the 
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wellbore, and the perforated tubular liners are fonned by a radial expansion prooidss 
performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that Includes posftionir^ one or more solid tubidars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each including one or more radial passages within the 
welB)ore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars wHhin the wellbore, 
10 fluldicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sutrterranean zone to the second subtenranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or mors perforated tubular liners within the interior of one cr more of 
the perforated tubulars, and radially expanding and plastically defomning the perforated 
1 5 tubular liners within the interior of or>e or more of the perforated tubulars* 

A method of extracting materials from a producing subterranean zone in a wellborSp at 
least a portion of the welfbore including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid, tubulan^ , fluididy isolating the produdng subtenanean zone firom at least 

25 one other subterranean zone within the wellbore, fluidiciy coupling at least one of the 
perforated tubulars with the rnodudng subterranean zone, posftlontng one or more 
perforated tubuter liners within the interior of one or more of Vrm perforated tubulars, 
and radially expanding and plasticaliy deforming the perforated tubular liners within ttie 
interior of qne or miore of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subtenanean zone In a 
wellbore has also been desolbed that indud€» means for positioning one or more solid 
tutailars within ihe wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or n)bre perforated tubulars each induding one or more 
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radial passages within the wellborB, the perforated tubulars traversing the seoorid 
subterramean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluidicly ooupling the perforated 
tubulars and the solid tubulars, means for preventhg the passage of fluids from the first 
5 subtenanean zone to the Second subterranean zone within the wellbore extemal 1o the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners within the interior oT one or mors of the perfbrated tubulars, 
and means for radially expanding and plastically defomfiing the perforated tubular linens 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting matenals from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or nx>rB perforated tubulars each including one or more radial 

IS passages vrithin the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldidy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
-solid tubulars, means for fluidicly isolating the producing subtenanean zone from at 

20 least one other subtenanean zone within the weHbors, means for fluidicly coupling 
at teast one of the perforated tutHiiars with the producing subterranean zone, means for 
positioning ortB or more perforated tubular liners within the Interior of me or more of 
the perfected tubulars, and means for radially e}q)dnding and plastically defonning the 
perforated tubular liners within the interior of one or more of the perfbrated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each sdU tubular member including one 
or more exiemad seals, two or more perfbrated tubular rnemt>ers each including radial 
passages coupled to the solid tubular members, and one or more one-way valves for 
30 contnodably fluidicly coupling the perforated tubular members, and a shoe ooupted to 
the zonal isolation assembly. At least one of the solid tubularmembers and the 
perforated tubular members are formed by a radial expansion process perfbnmed within 
the welltx)re. 



69 



1 



A method of isolating a first subterranean, zone from a second subterranean zone 
iiaving a plurality of pfodudng zones in a welSbore has also been described that 
includes positiontng one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subteriBnean mne, positioning two or more perforated tubulars each 
5 including one or nnore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perf6rat«l tubulars within the wellbore. fluidicty coupling the perforated 
tubulars and the primary solid bibulars, preventing the passage of fluids from tt)e first 
subterranean zone to the second subterranean zone wItWn the vk^llbore external to the 
10 primary solid tubulars and perforated tubujars, and preventing fluids from passing from 
one of the producing unes that has not been depteted to one of the producing zdnes 
that has been depleted. 

A method of extracting materials from a wellbore having a plurality of producing 
1 5 subterranean zoms, at least a portion of the wellbore Including a casing, has also been 
described that includes positioning one or mors solid tubulars within the wellbCKe, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subten^nean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 . within the virellbore^ fluldlcly coupUng the solid tubulars with the casing, fluidrdy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the producing 
subterranean zone from at least one other subterranean zone v\dthin the wellbore, 
fluididy coupling at least one of the perforated tubiriars virtth the produdng 
subterranean zme, prevmUng fluids fifom passing from* one of the produdng zones 
25 that has not bem depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone from a second subtenaneah zone 
having a plurality of produdng Torm in a wellbore has also been described that 
indudes means for positioning one or more sdid tubulars within the wellbore, the solid 
30 tubulars traversing the first subtwranean zone, means for positioning one or more 
perforated tubuters each induding one or more radial passages within the weObore, the 
perforated tububrs traversing the second subterranean zone, means for radially 
expandinig at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupling the perforated tubidars and the solid tubulars, means for 
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pravenbag the passage of fluids from the first subterranean zone to the second 
. subterranean ^ne within the weilbore external to the primary solid tubidars and 
perfbrated tubulars. mews for positioning one or more perforated tubular liners within 
the interior of one or nwe of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
produ^ zones that has been depleted. 

A syslam for extracHng materials from a plurality of producing subtenanean zones in a 
wrilbore, at least a portion of fhB weObore mcluding a casing, tais also been described 

10 that includes means for positioning one or more solid tubulars within the weilbore, 
means for positioning one or more perforated tubulars each including one or nnore 
radial passages within the weilbore, the perforated tubulars traversing the producing 
sutrtenanean zones, means for radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the weilbore, means for fluidlcly coupling the solid 

15 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluldicly isolating the producing subtenanean zone from at 
least one other subt^ranean zone within the weilbore, nteans for fluidlcly coupling at 
least one of ttie perfected tubulars with the produdrtg subterranean zone, means for 
poslBorting one or more perforated tubular liners within the Interior of one or more of 

20 the perfbrated tubulars, and means for preventing fluids from passing from one of the 
producing zones that has not been depleted to one of the producing zones that has 
been depleted. 

An apparatus for extracting geothennal energy from a subterranean formation 
25 containing a some of geottiennal energy has also been described that includes a 
zonal isolation assembly positioned within the subterranean formation including: one or 
more solid tubuter members, each soM tubular member including one or more extanial 
sesds, one or more perfmrted tubular members each including radial passages coupled 
to the solid tubular members, and one or mors perforated tubular finers each including 
30 one or more radial passages ooup^ to the interior surfaces of one or nrxxe.of the 
perfbrated tubular members, and a shoe coupled to the zonal Isoiatton assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
a radial expansion process perfomied within the weilbore. 



71 



A method of isolating a first subterranean 2one from a second subterranean zone 
• including a source of geothemial energy In a weUbore has also been described that 
Includes positioning one or mors solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each including one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zorw, radially expanding at least one of the solid 
tubulars and peifbrated tubulars within the wellbbre, fhildlcly coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
suMenanean zone to the second subterranean zone wilhh the welibore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the Interior of 
one or more of the perforated tubulars. 

15 A method of extrading geothemrwl energy from a subterranean geothermal zone in a 
welibore, at least a portion of the wetlbors Including a casing, has also been described 
that includes positioning one or more solid tubulars within the welibore, positioning one 
or more perforated faibulars each indudtng one or more radial passages within the 
welibore, the perforated tubulars traversing the subterranean geothermal zone, radially 
.20 expanding at least one of the solid tubulars and the perforated tubulars within the 
welibore. fluididy coupling the solid tubiriars with the caeing, fluididy coupling the 
perfoiBted tubulars with the solid tubulars, fluididy isolating the subterranean 
geottwnnal zone from at least one other subterranean zone within the welibore, and 
fluidicly coupling at least one of the perforated tubulars with the subterranean 

25 geotfiermal zon6. 

A system for isolating a first subienanean zone from a second geotheimal 
sid>terr»fBan zone in a weiibors has also been descra>ed that includes means for 
poslSonlng one or more soHd tubulars within the welibore. the soiki tubulars traversing 
30 the first subtenanean zone, means for positioning one. or more perforated tubulars 
each indudino ona or mors radial passages within the welibore, the perforated tubulars 
traversing the second geottermal subterranean zone, means for radially expanding at 
least one of the solid tutnOeas and perforated tubulars within the welibore, means for 
flutdidy coupOng the perforated tubutars and the solid tubulars. and mems for 
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preventing the passage of fluids from the first sutiterranean zone to the second 
geothermal subterranean zone within ttie welllxire external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothenmal energy from a subtenranean geothemial zone in a 
weilbore, at least a portion of the welibore including a casing, has also bsen described 
that includes means for poiiitionlng one or more solid tubulars within the welibore, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the welibore, the perforated tubulars traversing the subtenanean 

10 geothermal zone, means for radially expanding at (east one of the soDd tubulars and 
the prorated tubulars within the wairbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
soOd tubulars, rr^ns for fluidicly isolating the subtenanean geothermal zone from at 
least one other subterranean zone within the welibore, and means for fluidicly coupling 

1 5 at least one of the perforated tubulare with the siAtenanean geothenmal zone. 

An apparatus has also been descrit>ed that includes a zonal isolation assembly 
including: one or more solid tubular membere, each solid tubular member including one 
or nrK>re external seals, one or more perforated tubular members each including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to the 
zonal Isolation assembly. Al least one of the solid tubule members and the perforated 
tubular membere are fonned by a radial expansion pn3cess perfomrwd within the 
welibore, and the radlsd passage of at least one of the perforated tubular membere are 
cleaned by further radial expansion of the perforated tubular membere withiri the 

25 welibore. . 

A method of isolating a first subterranean zone from a second siAtsrranean zone In a 
welibore has also been described that includes positioning one or more solid tubulare 
witMn the welibore, the soHd tajbulare traveraing the firet subterranean zcme, positioning 
30 one or more perforated Uibulars within the welibore each including one or more radial 
passages, the perforated tubulare travereing the second subterranean zone, radially 
expanding at least one of tfie primary solid tubulare and perforated tubular^within the 
welibore. fluldidy coupling the perforated tubulare and the soU tubulare, preventing the 
passage of fluids from the firet subterranean zone to the second subtenanean zone 
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wHhin thd waOborB external to the solid tubulare and perfbrated tubulare. and deanfng 
materials front the radial passages of at least one of 0ie perforated tubulars t)y further 
radial expansion of the perforated tubulars within the welltwre. 

A mettKXI of extracting materials from a producing sutxterranean zone In a weflboiB, at 
least a porilon of the wellbora including a casing, has also t>een described that Includes 
posffioning one or more solid tubulars within the wellbora. positior]rfng one or more 
perforated tubulars within the wellbora ead) including one or more radial passages, the 
perforated tubulars traversing the producing subterrartean zone, radiaily expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbora. fluidlcly 
coupling the solid tubulars with the casing. flukJidy coupling the perforated tubulars 
with the solid tubulars. fluldicly isolating the producing subterranean zone from at least 
one other subtenanean zone within the wellbore, fluldicly coupling at least cme of the 
perforated tubulars with the producing subtenranean zone, monitoring the operating 
temperatures, pressures, and How rates within one or more of the perforated tubulars, 
«id cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subtenranean zone from a second subterranean zone in a 
weHboie has also been described that Includes means for positioning one or more scdid 
tubulars within the weibore, the solid tubulars traversing the first subtenanean zone, 
rneans for positioning one or more peribrated tubulars within the wellbore each 
including one or more radial passages, the perfbratad tubulars traversing the second 
subtenanean zone, rneans for radially expanding at least «ne of the solid tubiters and 
perfbrated tubulars within the wellbors. means for fluidlcly ooup^ the perfbrated 
tubutefs and the soNd tubulars. rneans for preventing the passage of fluids from the first 
subterranean zone to the second subteiranean^zone within the wellbore external to the 
solid tubulars and perfbrated tubulars. and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial «q>anslon of the 
perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenranean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that IndiKles 
means for positimiJng one or more solid tubulars. within the wellbore. means for 
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positioning one or mofe perforatBd tubulars within the weilbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at lent one of the solid tubulars and the performed 
tubulars within the weilbore, means for fluidicty coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with Ihe solid tubulars, 
rmans for fluidicly isolating the produdng subterranean zone from at least one other 
subterranean zone within the welibon^, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within the weilbore. 

^though illustrative embodiments of the invention have been shown and described, a 
wide range of modification, change and substitution Is contemplated in the foregoing 
disclosure, in some instances, some features of the present inventian may be 
15 employed without a corresponding use of the other features. AcconJingly, it is 
appropriate that the appended claims be construed broadly and in a manner consistent 
with the scope of the Invention. 
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1. A inethod of isolafing a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

5 positioning one or more solid tubulars within the weObore, the solid tubuiars 

traversing the first subtenanean zone; 

posittoning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subterranean zone; 

10 radidly expanding at least one of the solid tubulars and perfoirated tubulars 

within the weilbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
subtenanean zme within the wetlbore external to the primary solid tubidars and 
15 perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 
Injecting a hardenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least sonne of the radial.passages of the perforated 
tubulars. 

20 

2. A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 

positioning one or more solid tubulars ^thin the weilbore; 
positionhig one or rnofB perforated tubulars each including one or mors radial 
25 pasrages within the weilbore, the perforated tubulars traversing the producing 
subienBneanmne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wtitbore; 

fluidldy coupling the solid tubulars with the casing; 
30 fluidicly coupling the perforated tCibuters with the solid tubulars; 

fluldiciy isoiaiting the producing subterranean zone from at least one other 
sutrtenanean zone within the weilbore; 

fluidicly coupling at least one of the perforated tubulars with the . producing 
subterranean zone; 
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sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 

tubulars. 

5 

3. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellborB, comprising: 

means for positioning one or more sdU UAuiars within the wellbore, the solid 
tubulars traversing the first subtenranean zone; 
10 means for, positioning one or mor^ perforated tubulars each including one or 

more radial passages within the weBbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expandir^ at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
is means for fiuldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within ttie wellbore external to the primary solid tubulars 
and perforated tutnilars; 

rroans for sealing off an annular region within at least one of the perforated 
20 tubulars; and 

means for injecting a hardenabte fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seat off at least some of the radial passages of the 
perforated tubulara. 

25 4. A system for e)dractb)g rnatarials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positionlrq one or more solid tubulars within the wellbore; 

means for poslfoning one or more peifDiated tuiMilars eadi including one or 
more radial passages within the weHbbre, the perforated tubulars traversbig the 
30 producing subterranean zone; 

means for radially expanding at least one of the solid tutHilars and the 
perforated tubulars within the wellbore; 

means for ffuldidy coupling the solid tubulars with the casing; 

rnear^ for fluididy cot^ling the perforated tubulars with the solid tubulars: 
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means for fluidicly Isolafing the producing subterranean zone from at least one 
other subterranean zone wKMn the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
5 means for sealing off an annular region within at least one of the perforated 

tububirs;and 

n^ans for injecting a hardenable fiuldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radtal passages of the 
perforated tutnjlars. 
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1. An apparatus, oomprising: 

a zonal isolation assembly oonnprlsing: 

one or more solid tubular members, each soUd tubular member including one or . 
5 more external seals; 

one or more perforated tubular members ooupted to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tubular members for 
contrdring the flow of fiuldic materials through the perforated tubular members; 

one or niore temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or mm pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal fsdatfon assembly; and 

a controller operably coupled to the flow control valves, the temperatire 
20 sensors, the pressure sensors, and the flow sensors for monitoring the temperature, 
pressure and flow sensors and oontrdGng the operation of ttie flow control vahms; 

wherein at least one of the solid tubular members and the perforated tubular 
merrAers are fomied by a radial expansion process perfomied within the wellbore. 

25 2. A method of isolatihg a first subtenar)ean zone from a second subtenranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars withih the wellbora, the solid tubulars 
traversing the first subtenanean zone; 

posttionmg one or mem perforated tubulars within the wellbora, the perfmted 
30 tubulas traversir^ the second subterranean zone; 

radially expanding at least one of the primary, solid, tubulars and perforated 
tubulars within the wellbora; , 

fluididy coupling the perforated tubulara and the solid tubulars; 

prsventing the passage of fluids fram the first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tutnjlars and perforated 
tutHJiars; . 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated titulars; and 
5 controlling the flow of fluidic materials through the perforated tutnjlars as a 

function of the monitored operating temperatures, prwsures, and flow rates. 

3. A method of extracting materials from a producing subtenanean zone In a 
« wellbore, at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
15 fluidiciy coupling the sdid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the inducing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at ie^t one of the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatufes» pressures, and flow rates within one or 
more of the perforated tiAMilars; and 

controlling the flow of fluidic matertab through the perforated tubulars as a 
function of the rhonitored operating temperatures, pressures, and flow rates. 

25 

4. A system for Rotating a first subterranean mne from a secorKi subtenanean 
zor)e In a weHbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtefTiemean zone; 
30 means for positioning one or mors perforated tubulars within the wellbore, the 

perforated tubulars baversing the second subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means fbr piBventing the passage of fluids from the first subterranean zone to 
0ie second subterranean zone wfthin the wellbore extennat to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 witMn one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials through the perforated tubulars 
as a functiori of the monitored operating temperatures, pressures, and flow rates. 

5. A system fbr extracting matariale from a produdng subterranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for poslttoning one or more solkj tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
peribrsted tubulars traversing the producing subterranean zone; 

means for radially expanding at least , one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the producing subterranean zone from at least one 
20 other sid)tenanean zone within the wellbore; 

means for fluldidy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 means for contrdling the flow of fiuidic rhaterials through the perforated tubulars 

as a function of the monitored operating temperatures^ pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly conr^rising: 
30 one or more scii6 tubular numbers, each solid tubular member Induding one or 

more extemal seals; 

one ^ more perforated tubular members each induding radial passages 
coupled to the solid tubular members; and 

one or rr»re solid tubular liners coupled to the interior surfoces of one or more 
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of the perforated tubular members for sdaling at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 merrtbers are formed by a radial expansion process performed within the welibons; and 
wherein the solid tubular liners are fomied by a radial expansion prooess 
perforrmd within the weiibore. 

7. A method of iscdating a first subterranean zone from a second subterranean 
10 zone in a weiibore, oortprising: 

positioning one or more solid tubulars within the welbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the weltt)ore, the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding af least one of the solid tubulars and perforated tubulars 
within the. weHbore; 

Ruiddy coupling the perforated tubulcrs and the prints 

preventing the passage of fluids from the first subterranean zone to the second 
20 subterranean zone within the weiibore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners witNn the interior of one or more of 
. the perforated tubulars; and 

radiadfy expanding and plasticaily deforming the solid tubular liners within the 
25 ' interior of one or more of the perforated tubulars to fluidiciy seal at Irast some of the 
fBcfial passers of the perforated tubulars. 

8. A method of extracting materials from a producing subterranean zone in a 
weilbora, at least a portion of the weiibore including a casing, comprising: 

30 positioning one or more solid tubulars within the weiibore; 

• positioning one or more perforated tubulars eadi Including one or more radial 
passages within the weiibore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tubulars 
wHhin the wellbore; 

fiuididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the scriid tubulars; 
5 fluididy isolating the producing subterranean zone from at least one other 

subtenranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the ptpdudng 
subtenanean zone; 

positioning one or more solid tubular Hners within the interior of one or more of 
10 - the perforated tubulars; and 

radially expanding and plasticatty deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubblars. 

15 9. A system for isolating a finst subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or mm sdid tubulars within the wellbore, the solid 
tubulars traversing the first sut>terranean zone; 

means for positioning one or more perforated tubulars each induding one or 
20 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the sdid tubuiars and perforated 
tubulars within the welibora; 

ineans for fluididy oou|riing the perforated tubulm and the soDd tubulars; 
25 means for preventing the passage of flukis from the first subtenanean zone to 

the second subterranean zone within the wellbore external to the primary solid tutMJiars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the Interior of one 
ormoreof the perforate tubulars; and 
30 means for radially expanding and plastically defbrmirvg the sdid tubular liners 

within the interior of one or more of the perforated tubulars to flukfldy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterraneart zone in a 
weybore, at least a portion of the welibors including a casing, comprising; 

means for positioning one or more solid tubuiars within the weilbore; 

means for positioning one. or mora perforated titulars each including one or 
5 more raxM passages within the weilbore, the perforated tubuiars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubutars and the 
perforated tubuiars within the weilbore; 

meaf)$ for fluididy coupiing the solid tubuiars with the casing; 
10 means for fluididy coupling the peribrated tubuiars with the solid tubuiars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subtenranean zone within the weilbore; 

means for fiuklldy coupiing at least one of the perforated tubuiars with the 
produdng subterranean zorra; 
15 means for positioning one or rnore solid tubular liners within the interior of or>e 

or mors of the perfcHBted tubuiars; and 

means for radially expanding and plastically defomoing the solid tubular liners 
within the interior of one or more of the perforated tubuiars to fluididy seal at least 
some of the radial passages of the perforated tubuiars. 

20 

11. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, eadi solid tubular member indudtng one or 
more external sealK 

25 one or more perforated tubular members each induding radial passages 

coupled Id the solid tubular members; and 

a sealing material coupled to at least soma of the perforated tubular members 
for sealing at least some of the radial passages of the perforated tutnilar menrd>ers; and 

a shoe coupled to the zonal isolation assembly. 
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12. A method of isolating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

positioning one or more solid tubuiars within the weilbore. the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the wein>ore, the . perforated tut)ulars traversing the second 
sutyterranean zone; 

radially expanding at least one of the solid tut»jlars and perforated tubuiars 
5 within the weiit)ore; 

fluididy coupling the perforated tubuiars and the primary solid tubulars; 

preventing the passage of'fluids from the first subterranean zone to the second 
subterranean zone within the weObore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perioral^ tubulars; and 

injecting a hardenable fiuidic sealing material into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials from a pnxludng subt^ranean zone In a 
wellbore, at least a pcxtion of the wellbore including a casing, comprising; 
positioning one ormore solid tubulars within the wellbore: 
positioning one or more perforated tubulars each induding one or more radial 
passages within this wellbore. the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least orie of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the sdid tubuiars with the casing; 
fluididy coupling the perfbrated tubulars with sdid tubulars; 
25 fluididy isolattig the productrig subterranean zone from at least one other 

subterranean zorie within the weObore; 

fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone; 

seaOng off an annular regk^n within at least one of the perforated tubulars; ani 
30 injecting a hardenat>le fluldic sealing material into the sealed annular regiws of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 



85 



14. A system for isolating a first subterranean zone from a second sutvterranean 
zone in a wellt)ore, cxMrpising: 

means for posttioriing one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or mors perforErted tubulars each including or>e or 

more radial passages within the weilbore, the perforated tubulars traversihg the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars vrithin the weilbore; 
10 means for flufdidy coupling the perforated tubulars and the soHd tubulars; . 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the weilbore external to the primary solid tubulars 
and perforated tubulars; 

(means for sealing off an annular region within at least one cll the perforated 
15 tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perfbrated tubulars. 

20 15. A system for extracting materials frorii a producing subterranean zone in a 
weHbore. at least a portion of the weilbore including a casing, comprising; 
nneans for positioning one or more solid tubulars within the v^lbore; 
means for positioninjg one or more perfbrated tubulars each Including one or 
more radial passages within the weilbore, the perforated tubulars traversing the 
25 ' producing subterranean zone; 

means for radially expanding at least one of Hie solid tubulars and the 
perforated tubulars ^thiri the weNbore; 

means for fluididy coupling ttte solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the sdM tubulars; 
30 vneans for fluididy isolating the produdng subterranean zone from at least one 

other subten^nean zone within the weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for seab'ng off an annular region wittiin at least one of the perforated 
tubulars;and 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

1 6. An apparatus, comprfeing: 

B zonal isolation assembly positioned within a wellbore that traverses a 
subterranean fomnation, comprising: 
10 • one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or mam perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal Isolation assembly; 
15 wherein at least one of the solid tubular membefs and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular menrd>ers are radially expanded 
Into intimate contact with the subtenranean formation. 

20 17* The apparatus of daim 16, wherein the perforated tubular members that are 
radially expanded Into Intimate contact with the subtenanean formation compress the 
subterranean fomnation. 

18. A method of isolating a first subtenranean zone from a second subtemanean 
25 zone In a welltxiris, comprising: 

positioning one or mors soBd tububrs within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perfbr^ tubulars within the wellbore each including 
one or more radial passages, the perforated tubijdars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within me wellbors; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubidars and the solid tubulars; and 

preventing the passage of fluids from the first subten^nean zone to the second 

sublenanean zone within the wellboie external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of dalm 18. wherein the perforated tubulars that are radially 
expanded into intimate contect with the second subterranean Zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21* The method of daim 18, further comprising vibrating the second subterranean 
15 zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into Intimate contact with the second subtenanean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated tubulare that are radially expanded Into intimate contact with the second 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subtenmnean zone. 

23. A method of extracting materials from a produdng subterranean zone In a 
wellbore, at teast a portion of the weilbore including a casing, comprising; . 

25 portioning one or more soKd tubulars within the weilbore; 

positioning one or more perforated tubulars within the wellt)ore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subtenanean zone: 

radially expanding at least one of the solid tubulars and the perforated tubulars 
30 within the weilbore; 

radially exps^dlng at least one of the perforated tubulare into intimate contact 
with ttie produdng subterranean mne; 

fluididy coupFing tte solid tubuters with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
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fluUidy isolating the producing subterranean zone from at teast one other 
subtefranean zone within the welltx>re; and 

fluididy ooupling at least one of the perforated tubutars with the producing 
subterranean zone. 

5 

24. The nwthod of daim 23, wherein the perforated tubulars that are radially 
expanded into intinnate contact with the produdng subtenranean zone compress the 
produdng subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
sLd}tBnBnean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranesm zone. 

28. The method of daim 23» further comprising vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising app^ng an imputeiye load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 
20 subtenartean zone to increase the rate of recovery of hydrocarbons from Vhe produdng 
subterranean zone. 

2B. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 
25 means for positionirg one or mora solid tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means fbr positioning one or more perforated tubulars wltMn the wellbore each 
inditfiing one or more radial passages, the perforated tubujars traversing the second 
subtenanean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the weObore; 

means for radially expanding at least one of the perforated tubulars into intbrate 
oontad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the soRd tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated titulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of claim 28, further comprising means for vibrating the second 
10 subtenanean zone to increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31 . The system of daim 28, further comprising means for vibrating the second 
subterranean zone to cteah tiie radial passages of the perforated tubulars that are 

15 radially expanded into intimate contact with the second subtenanean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydrocari>ons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean TDoe in a 
wellbore, at least a portion of the weHbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 nieans for positioning one or more perforated tubijters within th^ 

induding one or more radlaj openings, the perfbrated tubulars traversing the produdng 
subtenanean zone; 

means for radtaDy expandii^ at toast one of the solid tubulars and the 

* 

perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

conted with the produdng subterranean zone; 

means for fluididy coupling the s<M tubulars with the casing; 

means for fluididy coupBng the perforated tubulars with the soHd tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
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other subterraneah.zone within the wellbore; and 

means for flukliciy coupling at least one of the perforated tiibulars with the 
producing subtenranean zone. 

5 34. The system of daim 33, wherein the means for radially expanding at least one 
of 0ie perforated tubulars into intimate contact with the producing subterraneari zone 
comprises means for compressing the producing subterranean zone. 

35. The system of cbim 33, further comprising means for vibrathg the producing 
10 • subterranean zone to increase the rete of reco^ry of hydrocarbons from the producing 

subtsnranean zone. 

36. The system of claim 33, further comprising means for vibrating the producing 
subterranean zone to dean the radial passages of the perforated tubulars that are 

IS radially expanded into intimate contact with the producing subtenanean zone. 

37. The system of dalm 33, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
imdudng subten^nean zone to increase the rete of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and Indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members Qoupted to the soM tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least one of the solid tubular membere and the perforated tubular 

membere are fonmed by a radial expansion process performed withih the wellbore; and 
wherein at least one of the perforated tubular members are radially expanded 
Into Intimate contact with the pierforated wellbore casing. 
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39* The apparatus of claim 38, wherein the perforated tubular members that are 
radially exparKled Into intimate contact with the perforated casing compress the 
subtenranean formation. 

5 40. A method of isolating a first subterranean zone from a second subtoranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

posfltoning one or nnore solid tubutars witNn the wetibore. the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore each Including 

one or more radtel passages, the perforated tubulars traversing the second 
subtenBnean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
ti^lars within the wellbore; 
15 radially expanding at least one- of the perforated tubulars into intimate contact 

with the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the v^lbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of claim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

4Z The method of daim 40, further comprising vibratirig the second subterranean 
zone to Increase the rate of recovery of hydrocartions from the secmd subterranean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subterranem 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 

92 



perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to inoBaae the rate of recovery of hydrocartxMns from the second subterranean 
zone. 

5 45. A method of extracltng materials from a producing subterranean zone in a 
weltbore. at least a portion of the \mllbore Including a casing and a perforated casing 
that traverses the producing subterranean zone« comprising; 

positioning one or more solid tubulars within the weDbore; 
positioning one or more perforated tubulars within the wellbore each including 
10 one or more radial piassages, the perfbrated tubulars traversing the producing 
subterranjsan zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated bJbulars into intimate contact 
15 with the perforated casing; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
. fluididy isotating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the perforated casing compress the produdng 

25 subterranean zone. 

47. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart»ns from the produdng 
subtenanean zone. 

30 

48. The method of daim 45. fi^ther comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contect with the perforated casing. 
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49. The method of daim 45, further oomjprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubuiars to increase the rate of recovery of hydrocartwne from the produdng 
sutrtenanean zone. 

5 

50. A system for isolating a first subterranean zone from a swoni subtenariean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positi(Hiing one or more solid tubidars within the iweUbore. the soHd 
10- tubuiars traversing the first subterranean zme; 

means for positioning one or more perforated tubuiars within the wellbore each 
including one or more radial passages, the perforated tubuiars traversing the second 
subtarranean zone; 

means for radially expanding at least one of the solid tubuiars and perforated 
15 tubuiars within the wellbore; 

means for radially expanding at least one of the perforated tubuiars into intimate 
contact with the perforated casing; 

means for fluidlcly coupling the perforated tubuiars and the solid hibulars; and 
means Ibr preventing, the passage of fluids from the first subterranean zone to 
20 the second subterranean zone withbt the wellbore external to the solid tubuiars and 
parfbretad tubuiars. 

51. The sy^m of cUm 50. wherein the means for radially expanding at least one 
of the perforated tubuiars into intirnate contact vMh the perforated casing comprtees 

25 means for opmpres^g the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to Increase the rate of recovery of hydrocarbons finbm the second 
subtenanean zone. 
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53. JhB system of claim 50, further comprising means Ux vibrating the second 
8id)terranean zone to dean the radial passages of the perforated tubuiars that are 
radially expanded into intimate omtact with the perforated casing. 
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54. The system of daim SO. further comprising means for applying an Impulsive 
load to the perforated tiibulars that are radially expanded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the second, 
subtenanean 2one< 

5 

55. A system for extracUng ntaterlals from a producing subterranean zone in a 
welltxm, at least a portion of. the weObbre including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for posittoning one or more solid tubuiars virithin the wellbore; 
10 means for positioning one or more perforated tuliulars within the wellbore each 

Including one or more radial openings, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the welltx)re; 
15 means for radially expanding at least one of me perforated tubuiars into Intlnnate 

contact with the perforated casing; 

means for fluidlciy coupling the solid tubuiars with the casing; 

means for fluidlciy coupling the perforated tubuiars Vi4th the solid tubuiars; 

meens for fluidlciy Isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; and 

means for fluidic^ coupling at least one of the perforated tubuiars with the 
producing subtenanean zone. 

56. The system of daim 55, wherein the means for radially expariding at least one 
25 of the perforated tubuiars into intimate contact with tt^e perforated casing comprises 

means for compressing the produdr^ subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the producing 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubuters that are 
radially expanded into intimate cbntect with the perforated casing. 
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59. The systmi of claim 55, further comprising means for api^ng an impulsive 
toad to the perforated tubutars ttiat are radially expanded Into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

5 subtenanean zone. 

60. An apparatus, comprising: 

a zonal Isolation assembly comprising: . 

one or more solid tubular members, each solid tubular merTd)er including one or 
10 more external seals; 

one or more perfbrated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or rrxDre perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or nrx>re of the perfbrated tubular 
15 > members; and 

a shoe coupled to the zonallsolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned within the vi/ellbore; and 
wherein the perforated tubular llr^ers are fbnmed by a radial expansion process 
20 perfonned within the welibore. 

.61. A nvethod of isolating a first subterranean zone from a second subterranean 
^e In a wellbore. oomprising: 

positfoning one or more soDd tubulars wittiln the wellbore, the solid tubulars 
25 traversing the first subterrariean zone; 

positioning one or more perfbrated. tubulars each including one or more radial 
passages within the weilbore, the perfbrated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the weilbore; 

fluididy coupling the perfbrated tubulars and the primary solid tubulars; 

preventing the passage fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutHilars; and 

radially expanding and plastically defonmfng the perforated tubular liners within 
the interior of one or more of the perforated tubulars. . 

5 

62. A method of extracting materials, from a producing subterranean zone in a 
wellbore. at least a portion of the wellt)ore including a casing, comprising; 

po^oning one or more solid tubulars within the wellbore; 

positioning one ormore perforated tubulars each including one or more radial 
10 passages within the weDbore, the perforated tubulars traversing the produdng 
iujbtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

flLrididy coupling the solkl tubulars with the casirig; 
1 5 fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zcme; 

20 positioning one or more perforated tubular liners within the interior of one or 

more Of the perforated tubulars; and 

radially expanding and plasticalty deforming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

2S e3. A Sjfstem far isolating a first subterranean zone from a second subterranean 
zone in a wellbore, compilsing: 

means for positbning one or more solid tubulars yOhln the wellbore. the solid 
tubulars trav^ng the first subterranean zw; 

means for positiming one or more perforated tubulars each including one or 
30 more radial passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbora; 

means for fluidtcly coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulers 
and perforated tubulars; 

means for posltionjng one or more perforated tubular liners within the interior of 
one ormoreoTthe perforated tubulars; and 

nrteans for radially expanding and plastically defbmiing the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

nteans for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the virellbore; 

means for fluidlcly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars wittn the solid tubulars; 

riieans for fluidicly Isolating the producing subterranean zone from at least one 
otiier subterranean zone wHhin the vyellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

nneans for positioning one or more perforated tubular iinere within the interior of 
one or more of the perforated tubulars; and 

meens for radially expanding and plasb'cally defomning the perforated tubular 
liners withrn the interior of one or more of the perforated tajbulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more exten^at seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controtlabiy fluidicly coupling the perforated 
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tubular members; and 

a shoe coupled to the zonal isolation assembly; 

whefBin at least one of the solid tubidar members and the perforated tubular 
rmmbers are formed by a radial expansion process perfbmned within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each Including one or mors radial 

passages within the w8lR>ore, th^ perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wetibore; . . 
15 fluididy coupling tl^ perforated tubulars and the F^mary solid tubulars; 

preventing the passage of fluids from the first siibterranean zone to the second 
subterranean zone within the welU>ore external to the primary solid tutxjiars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has rK)t 
20 been depleted to one of the producing zones that has been depleted. 

67, A method of extracting niiaterials from a weHbora having a plurali^ 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or nnore solid tubulars within the wellbore; 
25 po^oning tvra or wore perforated tubulaia each including one or more radial 

passages within the wellbore, the perforated tubulars travensing the producing 
subtenanean zones; 

radially expanding at least one of the solid tubulars and the perforated tubidars 
within the wellbore; 
30 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sqGd tubulars; 

fluididy isolating the produdng subterranean zone from at least one cUm 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has t>een depleted. 

5 68. A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, coniprising: 

means for portioning one or more solid tubulars within the wellbore, the soOd 
tubuiars traversing the first subterranean zone; 

means for positioning one or mors perforated tubulars each including one or 
1 0 more radial passages within the weilbore, the perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluidlcly coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the welibore external to the primary solid tubulars 
and perfected tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or mors of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the prbdudng zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zmes in a welibore, at least a portion of the wetlbora including a casing, comprieing; 
25 means for positioning one or more solid tubulars vdthbi the welibore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the welibore. the perforated tubulars traversing the 
producing subterranean zor)es; 

means for radi^ expanding at least one of the solid tubulars and the 
30 perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the ca^ng; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

means for flukJidy isolating the producing subterranean zone from at least one 
other subtenranean zone within the vi^llbore; 
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means for fluidicly coupling at least one of the perforated tubutars with the 
producing suliterranean zone; 

means for positioning one or more perforated tubular liners within the mterior of 
one or more of the perforated tutHilars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producirig zones that has been depleted. 

70. An apparatus for extracting geothemrial energy from a subterranean formation 
containing a source of geothenmal energy, comprising: 

10 a zonal isolation assennbly positioned within the subterranean fbnnation, 

comprising: 

, one or more solid tubular memt>ers, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages 
15 coupled to the solid tubtiter members; and 

one or more perforated tubular liners each including one or mors radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

hftembers are formed by a radial expansion process perfonned within the wellbore. 

71. A method of isolating a first subterranean zone from a second subtenanean 
zone including a source of geotf>ennal energy in a wellbore, comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perflated tubulars traversing the second 
subterranean zone; 

30 radially eiepandlng at least one of the solid tubulars and perforated tubulars ^ 

within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluUs from the first subterranean 2mB to the second 
subterranean zone within the wellbore external to this primary solid tubulars and 
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perTorated tubulars; and 

posWonir^ one or mora perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
5 the interior of one or more of the perforated tubulars. 

72. A method of extracting geothemnal er^ergy from a subterranean geothermai 
mm In a weBbore, at least a ponton of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
10 • positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the subtenanean 
geothermai zone; 

radially expanding at least one of the solid tubulars and the perforated tufcajlars 
within the wellbore; 
15 fiuidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fiuidicly isolating the subtenanean geothermai zone from at least one other 
subterranean zone within the wellbore; and 

fluUicly coupling at least one of the perforated tubulars with the> subterranean 
20 geothermai zone. 

73. A system for Isolating a first subtenanean zone from a second geolhennal 
subterranean zone In a wellbore* conrq>rising: 

means for positioning me or rhore solid tubulars within the wellbore, the solid 
25 tubulars traversing the first sulkenanean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars tFaversing the second 
geothemnal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tt^lars within ttie wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geotliermal subtenanean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. . 
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74. A system for extracting gegthermal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore Including a casing, connprising; 

5 ^ means for posttioning one qr more solid tubulans within tte 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tububrs traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulare and the 
10 perforated tubulars withhi the wellbore; 

means for fluididy ooupling the solid tubulars with the casing; 
means for fluidlcty coupling the perforated tubulars with the solid tubulars; 
means for fluididy isoidting the subtenranean geothermal zone from at least orie 
other subterranean zone within the wellbore; and 
15 means for fluididy ooupling at least one of the perforated tubulars with the 

subterranean geothermatzone. 

75. An apparatus, comprising: 

a zonal isolation asserrAly comprisir^: 
20 one or mora solid tubular nr^bers, each solid tubular member induding one or 

. more external seals; 

one or nnore perforated tubular members each induding one or more radial 
passages coupted to the solid tubular members; and 
a shoe coupled to the zonal isolation assembly; 
25 wheiBin at toast one of the sdM tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 
wherein the radial passage of at least one of ttto perforated tubular members 
are deaned by forther radiai expansion of the perforated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, ccmtprising: 

positioning or\e or more solid tubulars within the wellbore. the solid tubulars 
traversing ttie first subterranean zone; 
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positioning one or more perforated tubulare within the weBbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one cf the primary solid tubulars and perforated 
5 tubulars within the welibors; 

fluidiciy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tut>ulars; and 

1d cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a porticm of the wallbona includhg a casing^ comprising; 

1 5 positioning one or more solid tubulars witNn the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the soBd tubulars and the perforated tubulars 
20 within the wellbore; 

fluldk:4y coupling the solid tubulars with Hie casing; 
fluidiciy coupling the perforated tubulars wHh the solid tid^ 
fluidicly isolafing the producing subterranean zone from at least one other 
subtmanean zone within the wellbore; 
25 fluidicly coupling at least one of the perforated tubulars with tfie producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perfected tubulars; and 

cleaning materials from the r^lal passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isolafing a fksX subtenranean zone from a second subterranean 
zone in a weiltxm. comprising: 
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means for positioning one or nr^ore solid tubulars within the weilbore, the sofid 
tul)ulars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars within the welibore each 
including one or more radial passages, the perforated tubuiars traversing the second 
5 subterranean zone; 

mems for radially expanding at least one of the solid tubuiars and perforated • 
tubuiars witMn the welibore; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; 

means for preventing the passage of fluids frorh the first subterranean zone to . 
10 the second subterranean zone within the weilbore external to the solid tubuiars and 
perforated tubuiars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubuiars by forther radial expansion of the perforated tubuiars within the 
weilbore. 

15 

79. A system for extracting materials from a producing subten-anean zone in a 
weHbore, at least a portion of the weilbore including a casing, cornprisi^^^ 
means for positioning one or more solid tubuiars within the weilbore; 
means for positioning one or more perforated tubuiars within the weilbore each 
20 including one or owe radial passages, the perforated tubuiars traversing the producing 
subtsrraneanzone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the weilbore; 

means for fluididy coupling the solid tubuiars with the casing; 
25 means for fluidiciy ooupUng the perforated tubuiars with the solid tubuiars; 

means fx flut<ficty isolating the produdng subterranean zone from at least one 
other subterranean zone within the welibore; 

means fbr fluididy coupling at least one of the perforated tubuiars with the 
prodwng suMmanean zone; and 
30 rrmm for deahing nurterlals from the radtel passages of at least one of the » 

perforated tubuiars by further racfial expansion of the perforated tubuiars wittdn ttie 
• weflbora. ^ 
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